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Mies  on  the  Internal  Improvements  of  the  Continent  of  Europe. 

By  L.  Klein,  Civil  Engineer. 

Within  the  last  few  years,  internal  improvements,  principally  rail- 
roads, have  made  very  great  progress  upon  the  continent  of  Europe. 
The  example  given  first  hy  Great  Britain,  and  later,  on  a  much  larger 
scale,  by  the  United  Slates  of  North  America,  could  not  fail  to  attract 
the  attention  of  other  people  and  governments.     The  important  in- 
fluence of  facilitated  internal  communications  upon  the  prosperity  of 
a  country  could  no  longer  be  doubted;  all  prejudices  against  their 
introduction  were  gradually  vanquished,  and  the  spirit  of  enterprize 
and  speculation  became  awakened.     We  now  see  extensive  lines  of 
railways  already  completed,  and  others  in  progress,  in  different 
parts  of  the  continent  of  Europe,  and  at  no  distant  period  we  may  ex- 
pect to  see  connected  by  them  all  the  capitals  and  other  important 
cities  of  the  numerous  states  and  provinces,  in  which  this  large  ter- 
ritory is  divided. 

Although  the  United  States  are  already  provided  with  a  system  of 
miioads,  the  extent  of  which  far  exceeds  that  of  all  railroads  executed 
in  all  the  other  parts  of  the  globe,  a  notice  of  the  works  undertaken 
and  accomplished  in  Europe  cannot  be  without  interest  to  the  readers 
of  this  journal,  and  pripcipally  to  the  engineer,  who  may  find  in  the 
history  of  every  railroad,  in  the  description  of  its  locality  and  con- 
stmction,  and  of  the  difficulties  overcome,  something  new  and  in- 
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structive.  In  the  following  notes,  for  which  the  data  were  carefully 
collected  on  the  spot,  and  may  be  relied  on  as  correct,  it  is  intended 
to  give  a  short  description  of  the  works  of  internal  improvement 
executed,  or  undertaken  and  in  progress,  in  different  states  of  the  con- 
tinent, in  the  order  in  which  they  were  examined. 

Having  during  a  long  stay  become  possessed  of  detailed  informa- 
tion concerning  all  the  railroads  now  in  operation  and  in  progress 
in  Austria,  I  am  enabled  to  commence  the  present  communicatiafi 
with  a  full  description  of  the  internal  improvements  in  that  empire^ 
though  my  notes  may  not  be  as  complete  respecting  the  other  European 
States. 

LETTER  I. 

Vienna,  1st  of  September,  1841. 
Internal  Improvements  of  the  •Austrian  Empire. 

Geographical  notice— Navigation — Steam  navigation  upon  the  Adriatic  and  Mediterranean, 
upon  the  Danube — Canida  in  Italy  and  Hungary ;  the  Vienna  and  Newstadt  Canal — 
Turnpike  roads^Lintz  and  Gmunden — ^Prague  and  Pilsen  reilroadu — Emperor  Ferdi- 
nand'a  northern  road  ^Vienna  and  Raah  railroad—Fint  Hungarian  railroad  from  Prea- 
burg  to  Tymau — ^Milan  and  Montza — Milan  and  Venice  railroads — Railroada  projected  ; 
Bohemian  coal  road,  Prague  and  Dreaden,  Vienna  and  Trieste  railroads,  central  railroad 
of  Hungary,  Bochnia  and  Lemberg  railroads— Extent  of  railroads  completed,  in  progress, 
and  projected,  in  Austria. 

The  Austrian  empire  occupies  the  central  part  of  the  European 
continent,  and  covers  the  one  thirteenth  part  of  its  surface.  In  regard 
to  area  Austria  ranks  the  third  amongst  the  European  States,  being 
inferior  only  to  Russia  and  the  United  Kingdoms  of  Sweden  and  Nor- 
way; in  regard  to  population  it  ranks  the  second,  as  it  is  surpassed 
only  by  the  Russian  empire.  Austria  extends  from  42°  9'  to  51°  2' 
north  latitude,  and  from  26°  14'  to  44°  45'  east  longitude,  (the  meri- 
dian over  the  island  of  Ferro  taken  as  the  first,)  or  over  8°  53'  from 
south  to  north,  and  18°  21' from  west  to  east.  It  is  bounded  by 
twelve  different  sovereign  states,  of  which,  however,  some  are  very 
small.  The  longest  boundary  line  is  towards  Turkey,  viz.  1,550 
miles,  while  the  length  of  boundary  towards  all  the  surrounding  states 
is  4,166  miles,  i^o  this  must  be  added  the  length  of  sea  coast  on  the 
Adriatic,  which  (the  islands  excepted,)  measures  1,248  miles,  making 
the  total  length  of  boundary,  or  the  circumference  of  the  empire  equal 
to  5,414  miles.  Considerable  as  this  length  of  the  sea  coast  may  ap- 
pear, its  advantages  in  regard  to  commerce  are  much  diminished  by 
the  peculiar  situation,  form,  and  distance  from  the  main  body  of  the 
Austrian  empire. 

The  monarchy  of  Austria  is  composed  of  sixteen  large  provinces, 
inhabited  by  nations  different  in  origin  and  language,  viz:  of  eight 
kingdoms,  one  Archduchy,  (Austria,  of  which  the  empire  bears  the 
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name,)  four  Duchies,  one  grand  Principalit7,  one  Margraviate,  and 
one  Principality — county.  The  following  table  contains  the  area 
and  population  of  the  different  provinces. 


# 

Name  of  Provinoe. 

Area  in 
square  miles. 

Population  in 
1837. 

Inhabitants  to 
the  sqiare  mile. 

Archduchy  of  AttBtria, 

|t)ach7  ^  Styria, 

.Kingdom  of  lUyria, 

jKingdom  of  Bohemia, 

•Margraviate  of  Moravia  with  Silesia, 

KiDgdom  of  Galida, 

Kingdom  of  Hangaiy  and  Ticiaai  proTinoea, 

Grand  Principahty  of  Transylvania, 

Militaiy  boandaiy  distncts. 

Kingdom  of  Lombardy,  Yeoice, 

•IQngdom  of  Dalmatia, 

Principality,  ooanty  of  Tyrol. 

15,725 
9,005 
11,430 
21,155 
11,050 
35,510 
92,990 
24,705 
13,550 
18,505 
5,210 
11,475 

2,168,694 

935,576 

1,195,874 

4,001,925 

2,074,246 

4,518,360 

11,138,942 

2,170,392 

996,861 

4,534,197 

373,479 

814,892 

138 

103 

106 

189 

188 

127 

120 

88 

73 

245 

72 

71 

270,360 

34,922,438 

129 

This  population  did  not  include  the  army;  with  the  latter  it  was 
35,398,438.  At  present  (1841,)  the  population  of  the  whole  Austrian 
monarchy  is  computed  at  36,500,000  souls,  equal  to  135  per  square 
mile.  Only  a  part  of  the  Austrian  empire  belongs  to  Germany;  the 
area  of  the  Austrian  German  provinces  is  79,880  square  miles,  and 
their  population,  11,613,280.  The  standing  army  of  Austria  consists 
in  324,000  soldiers. 

By  the  Adriatic  the  Austrian  empire  is  brought  in  contact  with  the 
sea,  and  in  direct  communication  with  foreign  ports.  Trieste,  Venice, 
and  Fiume,  are  the  three  principal  sea  ports  of  Austria,  from  which 
an  active  trade  is  carried  on,  not  only  along  the  coast  of  the  Adriatic, 
but  also  with  the  principal  ports  of  Italy,  France,  and  Spain,  Greece, 
Asia  minor,  and  Egypt  Triestey  the  most  important  port  of  the 
three,  exports  principally  the  products  of  the  German  provinces  of 
Austria ;  Venice^  once  the  queen  of  the  seas,  the  centre  port  for  the 
Indian  trade,  before  the  passage  round  the  Cape  of  Good  Hope  was 
discoTered,  is  now  of  minor  importance,  although  it  has  been  a  free 
port  several  years;  it  exports  the  products  of  the  Italian  provinces. 
Fiume  commands  only  a  small  trade;  it  is  the  principal  port  on  the 
Adriatic,  for  the  Hungarian  provinces,  with  which,  however,  it  is  con- 
nected only  by  very  bad  roads.  There  are  at  present  in  Austria 
516  vessels  for  distant  voyages,  with  a  tonnage  of  105,400  tons* 
1320  large  coasters,      "  "  48,300    " 

1345  small    ^    or  rather  boats,  <^  10,200    << 


Total  tonnage,        163,900    '< 
Only  fiom  three  to  six  Austrian  vessels  go  annually  from  the  Aus- 
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trian  sea  ports  to  London;  about  as  many  to  the  different  ports  of  the 
North  Sea  and  the  Baltic;  from  nine  to  twelve  make  voyages  to 
Brazil^  and  from  fifteen  to  seventeen  to  the  United  States  of  North 
America.  The  greatest  part  of  the  foreign  trade  with  Austria  con- 
tinues to  be  carried  on  by  foreign  vessels. 

During  the  latter  years  a  great  impulse  was  given  to  the  trade  of 
the  Mediterranean  by  the  introduction  of  steam  navigation,  in  which 
Austria  did  not  remain  behind.  Regular  trips  are  now  made  be- 
tween Trieste  and  Venice,  Trieste  and  Constantinople,  Trieste  and 
Ancona,  &c.,  as  also  between  Constantinople  and  the  ports  of  Syria 
and  Egypt.  The  steam  navigation  company  of  the  Austrian  Lloyd 
at  Trieste,  now  own  eleven  steamboats,  and  the  following  have  beea 
their  operations  in  1840. 


Voyages.    1640. 

Number 
trips. 

Passengc 
number 

Freight 
cwt.* 

Packagei 
pieces. 

Specie  ar 
precious  ai 
cles,  amou 

Letters, 
number 

Income 
Dollars. 

24 

'    8 

« 

-^ 

?^.5- 

Between  Trieste  and  Con-  > 
stantinople,                3 

9,661 

38,359 

7,206 

$1,764,763 

10,062 

^ 

"  Constant.,  Valo,  Sa-^ 

C  219,274 

lonica^AIexandria^and  ^ 

22 

6,465 

2,416 

185 

110,254 

2.162 

3 

Syria,                         J 

, 

*'  Trieste  and  iVenice, 

156 

15,053 

9,199 

10,892 

4,038,942 

6,786 

62,276 

"  Trieste  and  ports  of  7 
Dalmatia,                   3 

20 

2,569 

2,047 

3,168 

254,452 

1,555 

9,4SS 

"  Trieste,  Ancona,  and^ 
other  ports  of  Italy.    5 

• 

64 

285 
245 

5,138 

1,364 

230 

106,913 

559 

12,805 

38,886 

53,385 

21,681 

6,275,324  135,087 

313,848 

In  1839 

27,930 

40,366 

15,561 

5,481,563  '23,251 

*  One  Aaatrian  cwt  —  100  Austrian  lbs.  —  123^  English  lbs. 

The  expenditure  of  the  company  for  the  year  1840  has  been: 

For  loading  and  unloading,  port  and  consul  duties,  2 17,234 
Salaries,  board  of  crew,  repairs,  and  sundry  disburse- 
ments,           -            -            -            -            -  107,803 
Fuel:  coal  and  wood,              .            -            -  85,764 
Administration,                 -                        -           -  54,398 


Net  profit. 


Total, 


2  265,199 
48,644 


8313,843 

Austria  is  traversed  by  many  navigable  rivers,  but  only  few  of  them 
offer  great  &cilities  for  internal  communication.    The  principal  river 
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of  the  Austriaa  empire,  the  mighty  Danube,  has  a  oowTse  of  more 
than  2fiOO  miles  of  length,  of  which  850  miles  are  in  Austria ;  it  forms 
the  natural  highway  to  the  Black  Sea  and  the  Orient.  Until  it  reaches 
the  plains  of  Hungary  the  current  #f  the  Danube  is  very  rapid,  hav- 
ing through  a  great  part  of  Austria  an  average  speed  of  five  to  six 
feet  per  second,  or  about  four  miles  per  hour.  The  width  of  the  river 
is  unequal;  near  Vienna,  for ' instance,  it  is  18,000  feet,  or  3.4 
miles;  at  Belgrade,  only  3,160  feet;  at  the  <<iron  Port,''  500  feet,  and 
at  Orsova,  where  the  Danube  leaves  the  Austrian  territory,  the  width 
is  2,053  feet.  The  swiftness  and  changeableness  of  current,  the  shal- 
lowness in  many  places,  winding  course,  cliffs,  &c.,  offer  great  obsta- 
cles to  navigation,  especially  up  stream.  Nevertheless,  thousands  of 
boats  come  down  and  up  the  river  to  Vienna,  with  provisions,  and 
all  kinds  of  agricultural  and  mineral  products. 

The  importance  of  the  introduction  of  steam  navigation  upon  the 
Danube  was  felt  at  an  early  period,  and  as  early  as  in  1819  attempts 
weie  made  to  that  effect.  Want  of  experience  and  of  confidence, 
however,  for  a  time,  retarded  their  success;  in  1830,  a  chartered  com- 
pany took  the  matter  in  their  hands,  and  in  the  following  year  (1831,) 
the  performances  of  the  first  boat,  <<  Francis  I,''  proved  the  practica- 
bility of  steam  navigation  upon  the  Danube.  In  1832  two  steam- 
boats made  regular  trips  between  Raab,  Pest,  and  Semlin,  iu  Hun- 
sary;  in  1834  the  <<Argo"  went  the  first  over  the  rapids  at  the  <^Iron 
Port,'^  and  arrived  safely  at  Oalatz.  Subsequently  steam  navigation 
vas  extended  up  the  Danube,  from  Vienna  to  Lintz,  and  through 
Bavaria  to  Ratisbon. 

The  steam  navigation  company's  boats  now  make  regular  passages 
throughout  the  navigable  season  between  Lintz,  Vienna,  Pest,  Sem- 
lin, Galatz,  Varna,  Constantinople,  Trebisond,  Salonica,  and  Smyrna. 
A  passage  from  Vienna  to  Constantinople  requires  twelve  days,  and 
costs,  in  the  first  cabin,  62}  dollars,  in  the  second  cabin,  424  dollars, 
and  on  deck,  28  dollars,  exclusive  of  board. 

In  1840  the  company  had  in  operation  ten  river  boats  and  seven 
sea  boats;  at  the  same  time  they  were  building  five  new  boats  for 
1841,  making  the  total  number  twenty-two.  The  number  of  pas- 
sengers carried  by  all  the  steamboats,  in  the  year  1840,  was  125,293; 
the  quantity  of  fileight,  ■■  20,482  tons;  the  income  firom  all  sources 
tftsbeen: 
Tiom  the  ten  river  boats,  ...        jt  175,135 

^      seven  sea  boats,      ...  123,953 

«      discounts,  &c.,  ...  4,469 


Total,        8  303,557 
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Amount  brought  forward,        ...        303,557 
The  current  expenses  during  the  year  amounted  to  154,145 

Leaving  as  net  profit,^   -  -  -        8 149,412 

The  capital  stock  of  the  company  consists  in  7,560  shares  at  250 
dollars,  or  in  1,890,000  dollars;  the  net  profit  in  1840  was  therefore 
7.9  per  cent  on  the  capital  invested. 

How  much  the  business  done  by  the  steamboats  is  on  the  increase, 
will  be  seen  from  the  following ,  numbers,  showing  the  traffic  from 
1837  to  1840,  inclusively : 

Year  1837  1838  1839  1840. 

Passengers,  47,436  74,584        105,926        125,293 

Tons  of  freight,  4,111  17,812  19,388  20,482 

The  steamboats  used  upon  the  Danube  and  the  Black  Sea,  are  all 
built  on  the  English  model;  two  of  them,  the  << Sophia'^  and  <<Ste- 
phan,"  are  of  iron.  The  "Sophia"  has  two  low  pressure  engines  of 
sixty  horses  power  each,  and  goes  only  three  feet  deep  when  loaded. 
She  is  used  exclusively  upon  the  upper  Danube,  between  Vienna  and 
Lintz,  where  navigation  is  most  difficult.  A  trip  down  from  Lintz 
to  Vienna,  a  distance  of  144  miles,  is  performed  in  nine  hours,  or  at 
the  rate  of  sixteen  miles  per  hour,  while  a  trip  up,  from  Vienna  to 
Lintz,  requires  not  less  than  thirty-two  to  thirty-six  hours,  and  some- 
times more.  The  fuel  used  is  coal,  from  the  vicinity  of  Pilsen,  in 
Bohemia,  and  costs,  delivered  at  Lintz,  eight  dollars  and  ten  cents 
per  ton.  Another  company,  chartered  in  the  kingdoms  of  Bavaria 
and  Wurtemberg,  run  their  boats  between  Lintz  and  Ratisbon,  in 
connection  with  those  in  Austria. 

A  new  impulse  will  be  given  to  the  steam  navigation  of  the  Danube 
by  the  different  railroads  now  in  progress  in  the  vicinity  of  this  river, 
but  still  more  by  the  "Maine  and  Danube  Canal,"  in  Bavaria,  which 
approaches  its  completion.  This  canal,  of  which  I  shall  take  occa- 
sion to  speak  in  my  subsequent  letters,  is  108  miles  m  length,  and 
connects  the  Danube,  near  Ratisbon,  with  the  Maine  at  Bamberg; 
the  latter  river  is  to  be  improved  for  steam  navigation  to  its  mouth 
at  Mentz,  whence  numerous  steamboats  are  running  upon  the  Rhine 
to  Rotterdam  and  the  German  Ocean.  Dn  the  completion  of  the 
canal,  an  uninterrupted  connection  by  water  will  exist  between  the 
North  Sea,  or  German  Ocean,  and  the  Black  Sea,  certainly  one  of 
the  most  magnificent  lines  of  internal  conununications  in  the  world. 

Besides  the  steamboats  upon  the  Danube  and  the  Adriatic,  there 
are  only  a  few  boats  upon  some  of  the  minor  rivers  and  lakes  in 
Austria.  A  small  boat  has  lately  been  started  upon  the  Moldau  at 
Prague,  to  run  between  that  city  and  Dresden ;  she  draws  only  six- 
teen inches  water,  but  can,  nevertheless,  come  up  to  Prague  only  at 
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high  water,  the  Moldau  being  too  shallow  through  a  great  part  of 
the  year.  A  great  deal  remains  to  be  done  in  Austria  in  the  improve- 
ment of  rivers  and  the  extension  of  navigation  upon  them.  Steam 
navigation  may,  in  fact,  be  regarded  here  as  in  its  infancy,  if  com- 
pared  with  the  high  degree  of  perfection  it  has  attained  in  the  United 
States,  where  it  originated. 

Canals. — ^There  are  comparatively  few  canals  in  the  Austrian  em- 
pire, and  most  of  them  are  in  the  kingdom  of  Lombardy— 'Venice, 
(Italy.)  The  following  are  the  principal  ones :  the  <<  Naviglio  Grande," 
which  connects  the  Ticino  river  and  the  Lago  maggiore  with  Milan, 
length  twenty-seven  miles;  the  << Martezana "  Canal  connects  the 
Adda,  and  thereby  the  Como  lake,  with  Milan,  and  is  twenty-six 
miles  in  length.  The  "Naviglio  nuovo"  extends  from  the  Naviglio 
grande,  at  Milan^  to  the  Ticino,  at  Pavia,  whence  by  means  of  the 
Po  river  a  connexion  is  effected  with  the  Adriatic;  length,  nineteen 
miles.  Many  other  canals  of  different  lengths  traverse  the  country, 
but  serve,  for  the  greatest  part,  only  for  irrigation. 

In  Hungary  we  have  the  "Francis  Canal,"  which  unites  the  Danube 
vith  the  Theiss;  it  was  executed  between  the  years  1793  and  1802, 
by  a  company  of  stockholders,  at  a  cost  of  1,500,000  dollars;  length, 
sixty-eight  miles.  The  "Bega  Canal,"  of  seventy-five  miles  in  length, 
serves  to  improve  the  navigation  of  the  Bega. 

Theite  is  only  one  canal  in  the  other  Austrian  provinces,  which 
serves  for  the  transportation  of  goods,  viz:  the  "Newstadl  Canal," 
which  extends  from  Vienna  through  Lower  Austria  to  the  frontier 
of  Hungary.  This  canal  was  undertaken  by  a  company  in  1797, 
with  the  object  of  connecting  Vienna  with  Trieste;  afterwards  it  was 
resolved  to  extend  it  only  to  the  coal  mines  near  Oedenburg,  in  Hun- 
gary. In  1800,  the  government  took  charge  of  the  works,  and  finish- 
ed the  canal  to  the  frontier  of  Hungary,  in  a  length  of  forty-five  miles, 
in  1803.  The  extension  to  the  coal  mines  at  Oedenburg,  (fourteen 
miles,}  was  not  acceded  to  by  the  Hungarians. 

The  total  ascei^t  from  Vienna  to  the  other  terminus  of  the  line  is 
328  feet,  the  number  of  locks,  fifty.  The  canal  is  thirty  feet  wide  on 
the  sur&ce  of  the  water,  and  four  feet  deep.  The  locks  are  eighty- 
seven  feet  in  length,  and  built  partly  of  cut  stones,  partly  of  bricks, 
die  latter  are  now  re-built  with  stones.  The  width  of  the  locks  is 
only  eight  feet  The  boats  used  upon  this  canal  are  eighty  feet  long, 
and  only  six  feet  wide ;  they  draw  three  feet  water  with  their  maxi- 
mam  load  of  twenty-five  tons. 

Since  18S2,  the  canal  is  leased  by  the  government;  the  present  con- 
trKtor  pays  an  annual  rent  of  6,540  dollars,  and  has  to  keep  the 
canal,  boats,  &c.^  in  perfect  order.    The  principal  articles  transported 
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upon  this  canal  are  bricks,  wood,  coal,  and  some  merchandize ;  nearly 
all  the  freight  is  in  coming  down  to  Vienna,  and  the  boats  return  back 
empty.  The  contractor  of  the  canal  is  bound  to  forward  all  articles 
at  a  fixed  tarifi*,  from  the  1st  of  April  to  the  30th  of  October,  but 
generally  the  navigation  of  the  canal  is  open  diuring  eight  months  in 
the  year. 

The  contractor  furnishes  the  boats,  men,  and  horses,  and  charges 
to  the  owner  of  the  goods  so  much  per  load^  or  per  cwt.  For  a  load 
of  fire  wood,  (about  eleven  cords  weighing  eighteen  tons,)  the  charge 
is  for  the  whole  distance,  (forty-five  miles,)  fifteen  dollars,  or  at  the 
rate  of  1.85  cents  per  ton  per  mile.  The  charge  for  coal  is  ninety- 
three  cents  per  ton,  (2,000  lbs.)  for  the  whole  distance,  or  8.07  cents 
per  ton  per  mile;  for  merchandize  from  Neustadt  to  Vienna,  (thirty- 
eight  mUes,)  one  dollar  and  twenty  cents,  equal  to  3.16  cents  per  ton 
per  mile.  Up  to  Neustadt  the  charge  is  only  eleven  dollars  per  load, 
or  eighty  cents  per  ton  «  2.11  cents  per  ton  per  mile — 6,000  bricks 
are  reckoned  a  load. 

There  are  carried  annually,  over  the  canal,  about 
10,000,000  of  bricks,  weighing  47,000  tons,  (of  2,000  lbs.) 

30,000  cords  of  fire  wood,  55,000    « 

Stone  coal,        ...  2,500    « 

Merchandize,  -  -  800    " 


Total,  105,300  tons. 

For  a  trip  from  Vienna  to  Neustadt  and  back,  three  days  are  re- 
quired; the  boat  is  drawn  by  one  horse,  and  served  by  three  men; 
the  pilot,  whose  daily  wages  are  nineteen  cents;  the  bowsman,  who 
receives  eighteen  cents,  and  the  driver,  who  gets  twenty  cents  per 
day.  The  boatmen  furnish  the  horse,  and  receive  for  it  fifteen  cents 
per  day,  besides  food.  At  present  the  nimiber  of  boats  used  upon 
the  canal  is  seventy;  the  number  of  arrivals  at  Vienna  during  the 
year  1840  was  6,339.    The  cost  of  a  new  canal  boat  is  200  dollars. 

The  contractor  of  the  canal  has  not  only  to  keep  the  canal,  build- 
ings, &c.,  in  perfect  repair,  but  also  to  re-build  the  old  brick  locks. 
There  are  thirty-four  lock  tenders  on  the  line,  each  of  whom  receives 
twenty  cents  per  day ;  the  maintenance  of  the  whole  canal  costs,  an- 
nually, near  15,000  dollars. 

There  are  many  remarkable  structures  on  the  Neustadt  Canal 
which  deserve  to  be  noticed,  such  as  the  fifty-eight  stone  bridges  by 
which  the  communication  between  the  two  banks  is  entertained ;  the 
fifty  locks,  of  which  eight  are  within  the  city  of  Vienna,  where,  on  a 
length  of  nearly  two  miles^  the  banks  of  the  canal  are  protected  by 
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perpendicular  stone  walls;  the  large  basin  at  the  terminus  in  Vienna, 
where  the  boats  are  unloaded;  several  large  aqueducts,  of  which 
those  near  Baden  and  Neiustadt  are  the  most  prominent,  &c.,  &c. 

Turnpike  Roada. — Extensive  is  the  system  of  turnpike  roads,  with 
which  the  Austrian  empire  is  covered.  Nearly  all  the  provinces  are 
traversed  in  many  directions  by  well  constructed  and  well  maintained 
roads,  built,  for  the  greatest  part,  at  the  expense,  and  under  the  direc- 
tion of  the  government.  Leading  from  city  to  city,  they  connect  all 
the  different  parts  of  the  monarchy  with  each  other,  and  with  the 
adjoining  countries,  not  impeded  even  by  those  numerous  giant 
mountains,  which  seem  to  put  an  eternal  barrier  to  all  communica- 
tions between  the  countries  separated  by  them.  We  mention  in  the 
following  only  the  principal  Unes.  Regarding  Vienna  as  the  centre 
of  the  empire,  the  great  commercial  roads  are: 

1.  That  from  Vienna  to  the  Adriatic  in  several  branches,  passing 
the  Semmering  on  an  elevation  of  3,920  feet,  and  the  Loibl  mountain 
on  an  elevation  of  4,360  feet  Distance  from  Vienna  to  Trieste,  336 
miles. 

2.  The  road  from  Vienna  to  Lintz,  the  capital  of  Upper  Austria, 
and  from  there  to  Bavaria  in  one,  and  to  Innspruck,  Verona,  and 
3iantua,  in  another  direction,  passes  over  the  Alps  and  surmounts 
the  Brenner,  at  an  elevation  of  4,646  feet.  Distance  from  Vienna  to 
Mantua,  490  miles. 

3.  From  Vienna  to  Prague  there  are  two  roads;  distance,  188 
miles.  From  Prague  numerous  turnpikes  lead  to  different  parts  of 
Germany. 

4.  A  turnpike  leads  from  Vienna  over  Presburg,  Raab,  &c.,  to 
Buda  and  Pest,  from  there  to  Hermanstadt  and  the  Walachia,  and 
over  Peterwaradin  to  Semlin  and  Belgrade,  as  also  over  Debretzin  to 
Clausenburg.  Distance  from  Vienna  to  Belgrade,  (Turkey,)  490  miles ; 
to  Cronstadt,  (Transylvania,)  627  miles. 

5.  The  road  from  Vienna  to  Lemberg,  the  capital  of  Galicia,  and 
from  there  to  Brody,  on  the  frontier  of  Russia.    Length,  590  miles. 

6.  From  Vienna  over  Oedenburg,  Agram  to  Carlstadt,  and  con- 
tiniKd  to  Fiume  and  Zara,  in  Dalmatia.    Distance  to  Zara,  400  miles. 

In  regard  to  the  difficulties  overcome  in  their  construction,  the  fol- 
Vyving  deserve  particularly  to  be  mentioned,  the  road  from  Carlstadt 
lo  Fiume,  constructed  in  1809,  which  surmounts  a  summit  of  3,120  feet 
in  height,  and  is  nevertheless  used  by  the  heaviest  wagons;  the  military 
road  over  the  StiUserjoch  mountain,  built  from  1820  to  1825,  at  an  ex- 
pense of  1,450,000  dollars;  it  extends  from  Bormia  to  Tyrol,  where 
it  connects  with  the  road  to  Innspruck,  and  is  the  highest  known  pas- 
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sage  over  the  Alps,  as  the  summit  of  the  StU&erjoch  is  9,536  feet 
high,  and  therefore  elevated  above  the  snow  region. 

In  the  same  manner  as  the  great  commercial  roads  are  connecting 
the  metropolis  of  the  empire  with  the  capitals  of  the  provinces,  the 
provincial  roads  connect  these  latter  with  other  less  important  towns, 
and  by  these  lateral  roads  new  extensive  connexions  are  again  form- 
ed. All  these  roads  were  constructed,  and  are  maintained  by  the 
government,  which  expends  annually,  for  this  purpose,  from  two  to 
three  millions  of  dollars.  The  cost  of  maintenance  is  partly  sustained 
from  the  tolls  collected. 

Constructed  in  a  less  expensive  and  durable  manner,  but  still  more 
extensive  are  those  roads  which  are  built  and  maintained  by  the  com- 
munities; they  form  innumerable  branches  to  the  commercial  and 
.provincial  roads,  and  extend  the  facilities  of  intercourse  to  the  very 
door  of  the  agriculturist.  Most  of  these  roads  are  to  be  found  in  the 
kingdom  of  Lombardy — Venice ;  while  in  Hungary,  on  the  contrary, 
very  little  has  been  done  yet  in  this  respect.  According  to  statistical 
data  the  following  is  the  extent  of  roads  in  the  different  provinces  of 
Austria,  with  the  exception  of  Hungary  and  the  adjoining  provinces. 


Turnpike 

Name  of  province. 

roads  built 
and  main- 
tained by  go- 
vemment 

Other  HMdi. 

Total  length 
of  roads. 

MUes. 

MUes. 

MUes. 

Lombardy — Venice, 

2,680 

18,.S90 

20,970 

Illyria, 

sro 

3,300 

3,170 

Bohemia, 

2,000 

5,2S0 

7;220 

Austria, 

1,175 

3,920 

5,095 

Tyrol, 

790 

1,460 

2,250 

Styria, 

476 

3,156 

2,630 

Monravia  and  Sileaia, 

565 

3,800 

3,365 

Galicia, 

1,735 

520 

2,235 

Dalmatia. 

iro 

390 

560 

10,860 

37,165 

47,515 

[to    BX   COKTIirUXD.3 
FOB  THE  JOUBITAL  OV  THB  rKAKKLIB  IITSTITUTB. 

On  the  Force  of  the  Wind  and  Sea,  observed  at  the  Delaware 
Breakwater  in  1830  and  1831,  urith  some  suggestions  concerning 
the  transverse  sections  of  Breakwaters.  By  Ell  wood  Morris* 
Civil  Engineer. 

That  the  force  of  the  sea  and  wind  often  operates  with  tremendous 
energy  against  objects  which  resist  their  action,  is  a  fact  well  known ; 
to  measure  this  force  with  precision  is  from  the  nature  of  things  im- 
possible, and  hence  it  is  only  by  a  close  attention  to  the  observed 
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effect  produced  by  tke  waves  of  atonns,  upon  opposing  objects,  that 
the  engineer  is  enabled  to  form  a  proper  idea  of  the  energies  of  an 
agitated  sea,  when  roused  by  gales  to  the  assaidt  of  works  raised  for 
the  piotection  of  harbours. 

To  form  a  well  sheltered  harbour  upon  a  site  fairly  exposed  to  the 
ocean,  is  one  of  the  most  difficult  problems  which  can  be  proposed 
for  solution  by  the  engineer,  for  such  is  the  difficulty  of  forming  a 
stable  barrier  against  the  sea,  that  notwithstanding  all  that  has  been 
done  in  erecting  sea-works  under  the  direction  of  the  ablest  minds, 
we  can  at  this  day  scarcely,  if  at  all,  point  to  an  artificial  harbour  in 
a  dangerous  roadstead,  'which  has  realized  the  expectations  of  its 
projectors. 

To  appreciate,  properly,  the  active  forces  which  we  are  to  coun- 
tervail, is  the  first  step  in  framing  plans  for  sea- works;  and  to  add 
another  to  the  number  of  observed  &cts  bearing  upon  this  subject,  is 
the  object  of  the  present  article. 

In  the  years  1830  and  1831,  the  writer  (then  assistant  engineer  at 
the  Delaware  Breakwater,)  had  occasion  to  notice  particularly,  the 
aererity  of  the  action  of  storms  upon  such  portions  of  that  work  as 
verethen  elevated  above  low  water  mark;  the  resalts  of  these  ob- 
servations we  will  now  detail,  merely  premising  first  such  brief  ac- 
count of  the  work  itself  as  seems  necessary  to  a  full  understanding  of 
the  subject 

The  Delaware  Breakwater  was  located  and  begun  in  1829;  it  will, 

when  finished,*  consist  of  two  detached  dikes  of  rock,  thfi  Breakwater 

proper  J  a  work  of  1200  yards  in  extent,  running  in  a  line  tangent  to 

the  seaward  extremity  of  Cape  Henlopen,  and  commencing  at  500 

yards  distant  therefrom;  the  ice-breaker ^  a  work  500  yards  long, 

lying  obliquely  across  the  prolongation  of  the  line  of  the  Breakwater, 

and  distant  from  its  western  end  350  yards,  at  the  nearest  point;  the 

Breakwater  lies  nearly  in  the  original  course  of  the^ebb  tide,  trending 

EL  S.  E.  and  W.  N.  W.,  and  will  cover  the  harbour  from  the  northern 

and  eastern  winds;  whilst  the  ice-breaker  (mainly  designed  to  shelter 

the  anchorage  from  ice  drifting  on  the  ebb,)  bears  E.  by  N.  and  W. 

by  S.,  and  will,  at  the  same  time,  protect  the  interior  from  the  winds 

of  the  north-west  quarter ;  the  contained  angle  between  the  horizontal 

projections  of  the  two  works  being  thirteen  of  the  southern  points  of 

tk  compass^  or  146i°. 

TUs  artificial  harbour  is  located  in  Cape  Henlopen  road,  just  with- 
in the  pitch  of  the  Cape,  and  its  site  is  fully  exposed  to  the  sea- winds 
whjeh  blow  directly  in  from  the  Atlantic  ocean,  over  the  whole  arc 

*  If  it  be  eoapleted  upon  the  plan  projected  by  Com.  Rodgen,  Gen.  Bernard,  and  W. 
StfidOai^  Esq,,  CooaiaMionen;  and  ^proved  by  Praddent  J.  Q.  Adama,  on  the  3rth  of 
Pakaiif,  1SS9. 
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comprised  between  E.  S.  E.  and  N.  E.  by  N.  ^iround  by  the  East, 
measuring  seven  compass  points,  or  7Sf  ^;  whilst  on  the  other  hand, 
it  is  also  exposed  to  winds  sweeping  an  extent,  for  the  most  part,  of 
deep  water,  upon  lines  of  twenty  miles  long  in  the  Delaware  Bay, 
and  including,  in  their  field  of  action,  the  whole  arc  contained  be- 
tween the  N.  E.  by  N.  and  W.  S.  W.,  around  by  the  West,  being 
thirteen  points,  or  146^°;  from  the  W,  S:  W.  around  by  the  South  to 
E.  S.  E.,  an  arc  of  twelve  points,  or  135^;  the  roadstead  is  com- 
pletely landlocked  by  the  shoals  of  Broadkill,  and  the  main  strand  in 
front  of  the  town  of  Lewes,  Sussex  county,  Delaware. 

From  the  above  statement  it  is  evident  that  the  roadstead  under 
Cape  Henlopen  is  wholly  exposed  to  the  winds  of  the  north*east 
quarter,  the  severest  that  blow  upon  the  American  coast,  and  which 
fling  upon  the  strand  within  the  Gape  those  tremendous  billows 
which  are  raised  -by  the  sweep  of  the  north-east  gales  over  a  free 
range  of  ocean;  whoever  has  witnessed  the  fury  of  these  storms  upon 
our  sea-coast,  will,  from  these  remarks,  appreciate  the  violence  of  the 
seas  which  sweep  that  perilous  road,  wherein  the  writer  has  himself 
seen  fourteen  sail  of  vessels  stranded  at  the  same  time,  and  with  the 
loss  of  several  valuable  lives. 

The  average  rise  and  fall  of  the  tide  in  Cape  Henlopen  road  is  five 
feet,  the  highest  spring  tides,  in  moderate  weather,  seven  feet,  whilst 
the  highest  storm  tides  have  been  known  to  attain  an  altitude  of  ten 
feet  and  more  above  the  plane  of  low  water. 

Previous  to  the  month  of  August  1830,  the  ice-breaker,  at  its  east- 
etn  or  seaward  end,  had  been  brought  up  to  the  shape  sectionally 
indicated  by  Figure  1 ;  in  the  centre  of  the  top  a  stone  pier  was  erected, 
its  shape,  a  frustrum  of  a  pyramid,  14)  feet  long,  two  and  a  half  feet 
square  in  the  middle,  and  weighing  seven  tons;  this  was  firmly  se- 
cured on  every  side  by  split  stone  stays  of  one  and  a  half  tons 
weight,  well  laid  and  packed,  and  the  whole  of  the  work  then  ap- 
ipearing  above  the  water  had  a  flat  slope  seaward,  and  was  as  firmly 
and  compactly  formed  as  was  possible  with  large  and  rough  stone 
laid  without  mortar;  in  the  centre  of  the  top  of  the  stone  pier  (which 
was  elevated  ten  feet  above  high  water,)  a  light  flag-staff,  some 
twenty  feet  long,  was  fixed  in  a  vertical  socket,  upon  a  wrought  iron 
pintle  fourteen  inches  long  and  one  and  a  half  inches  in  diameter. 

Figure  1  exhibits  the  appearance  of  the  work  as  formed  previous 
to  a  severe  north-east  gale  which  occurred  in  August  1830. 

Figure  2  exhibits  the  appearance  of  the  work  immediately  after 
the  gale  referred  to. 

Both  of  the  figures  are  sketched  from  measurements  made  by  the 
writer  at  the  time,  and  in  both  0,  is  the  line  of  common  high  water, 
and  P,  the  low  water  plane. 
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Daring  this  gale  a  number  of  heavy  stones  were  swept  from  the 
top  of  the  work,  and  the  chief  part  of  the  split  stone  stays,  weighing 
one  and  a  half  tons  each,  were  torn  from  their  beds,  and  transported 
forty  feet  to  the  westward;  the  stone  pier  was  canted  to  an  angle  of 
3QP  with  the  vertical,  and  would  undoubtedly  have  been  driven  over 
the  harbour  slope,  and  lost,  if  the  gale  had  continued  longer;  the 
flag-staff,  by  the  force  of  the  wind  and  the  crests  of  the  billows  which 
swept  the  work,  was  forced  into  the  position  shown  in  figure  2,  and 
the  wrought  iron  pintle  supporting  it,  of  one  and  a  hal(  inches  diame- 
ter, teas  befit  to  a  right  angle! 

The  stone  pier  was  soon  after  replaced,  the  work  rebuilt,  and  in 
October,  1830,  when  the  operations  of  that  season  terminated,  it  had 
been  brought  up  to  the  shape  indicated  by  the  strong  or  upper  lines 
of  Figure  3,  the  greatest  care  having  been  taken  to  form  the  whole 
top  surface  into  a  heavy  pavemeat,  sloped  seaward  with  a  gentle 
declination,  compactly  laid,  and  well  wedged  with  spalls  of  stone 
driven  by  hammers  into  every  crevice ;  the  lower,  Or  broken  line  of 
Figure  3,  shows  the  outline  of  the  work  as  actually  found  in  April, 
1831;  the  storms  of  the  winter  of  1830  having  denuded  the  whole 
space  between  the  two  lines,  and  swept  off  down  the  harbour  slope, 
the  stone  pier  of  seven  tons  weight,  its  split  stone  stays  averaging 
one  and  a  half  tons  each,  and  more  than  200  tons  of  other  stone,* 
many  of  which  exceeded  a  ton  in  weight,  few  being  under  a  quarter 
of  a  ton,  and  all  having  been  previously  wedged  and  compacted  to- 
gether, as  has  been  described. 

Thus  was  the  ice-breaker  dismantled  by  the  furious  winter  sea  of 
1830,  whilst  the  Breakwater  proper  also  suffered  severely  during  the 
same  time;  a  stone  pier  of  the  same  dimensions  and  weight  as  that 
we  have  already  described,  was  landed  upon  the  top  of  the  Break- 
water late  in  the  season  of  1830,  but  from  want  of  time  was  not 


clEBcte  have  often  been  produced  by  stonns  upon  olher  Bre^waten ;  thns  we 
find  it  elBted  in  Be  La  Becbe's  Geological  Manual,  that "  duiing  theievere  gales  of  Novem- 
ber 1824,  and  again  at  the  coromencemcnt  of  1829,  blocka  of  lime-stone  and  granite,  from 
tiro  lo  fiTe  tons  weight,  were  washed  about  on  the  Breakwater  at  Plymouth,  Ukt  pebbUi; 
about  300  foas.  In  blocks  of  these  dimensions,  being  tarried  a  distance  of  two  hundred  feet, 
aod  c««B  up  the  inetined  plane  of  the  Breakwater.^ 

**  Tlieae  blocks  were  thrown  over  on  the  other  side,  where  they  remained  after  the  gale 
— >^<mmI  in  Tarioos  directions.  A  bk)ck  of  line-stone,  weighing  .seven  tons,  was  washed 
moid  the  western  extremity  of  the  Breakwster,  and  carried  160  feet." 

As  the  experience  of  the  action  of  the  sea  upon  the  Breakwater  at  Cherbourg  was  of  the 
same  diancter,  it  seems  unnecessary  to  quote  it ;  the  tendency  of  the  whole  is  to  show  that 
lbs  pmseot  mode  of  relying  upon  heavy  pavements,  for  the  security  of  the  summits  of  Break. 
w^Bi,  does  not  answer  the  purpoee,  whilst  it  seems  to  inculcate  the  necessity  of  forming  the 
cepmg  of  each  works  of  a  mass  of  stone  of  great  depth,  so  bonded  as  to  grmntate  aa  one 
hodgg  as  m  suggested  in  a  subsequent  part  of  this  paper. 
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erected,  and  was  left  laying  with  its  top  surface  level  with  high  Tirater 
mark;  during  a  gale  of  wind  in  the  early  part  of  December  of  that 
year,  it  was  moved,  broadside  foremost,  about  eighteen  feet,  and  finally 
in  a  storm  upon  the  15th  of  January,  1831,  together  with  many  other 
heavy  stones,  it  was  precipitated  down  the  harbour  slope  and  lost; 
this  work,  when  closely  inspected  by  the  writer,  in  April  1831,  showed 
that  a  great  many  of  the  surface  stones  had  been  arranged  by  the 
action  of  the  sea,  with  their  longer  axes  tending  towards  the  point  of 
the  strongest  wind,  or  to  the  north-east,  with  their  ends  often  lapping 
over  each  other,  inform  slightly  resembliiTg  the  shingling  of  a  house, 
and  after  attaining  this  .position  they  appeared  generally  to  have 
maintained  it,  though  it  was  evident  enough  that  many  others  had 
been  Swept  away. 

The  storms  which  produced  the  effects  we  have  recited,  though 
severe,  were  not  remarkably  so,  and  have,  without  doubt,  often  been 
surpassed  in  violence,  by  those  tremendous  easterly  storms,  which, 
at  intervals  of  a  few  years,  devastate  our  coast. 

The  effects  which  we  have  recorded  were  produced  by  adequate 
causes,  of  which  they  are  in  some  sort  the  measure;  and  it  may  per- 
haps be  neither  uninteresting  nor  unimportant,  in  a  professional  point 
of  view,  to  enter  briefly  into  a  discussion  of  the  mode  of  action  of  the 
sea  waves  against  opposing  obstacles,  and  the  proper  section  which 
it  appears  to  prescribe  for  the  summits  of  Breakwaters. 

In  this  connexion  the  first  thing  we  have  to  consider  is  the  proba- 
ble maximum  altitude  of  the  waves  of  the  sea.  Arnott,  in  his  -^Ele- 
ments of  Physics,"  in  referring  to  the  billows  created  in  the  ocean  at 
a  distance  from  the  land,  observes  that  '<no  wave  rises  more  than 
ten  feet  above  the  ordinary  sea  level,  which,  with  the  ten  feet  that  its 
surface  afterwards  descends  below  this,  gives  twenty  feet  for  the 
whole  height,  from  the  bottom  of  any  water  valley  to  an  adjoining 
sumniit.'" 

This  estimate  is  probably  correct,  though  other  writers  have  assert- 
ed that  the  altitude  of  the  highest  waves  from  the  trough  to  the  crest, 
reaches  thirty,  or  even  according  to  some,  fifty  feet;*  but  when  we 
reflect  that  all  -the  circumstances  of  a  storm  at  sea  tend  to  inflate  our 
ideas  of  the  magnitude  of  what  takes  place,  such  statements  must  be 
received  with  caution. 

Where  waves  approach  a  sloping  coast,  they  are  borne  up  by  the 
submerged  land,  they  mount  higher,  as  upon  an  inclined  plane,  and 
finally  combing  over  at  the  crest,  discharge  themselves  in  breakers 
upon  the  beach. 

*  See  the  Dunber  of  this  Jovnel  for  Aagutt,  1886.  'Siooe^wiitiDg  the  thove  the  writer  hai 
been  Infocmed  that  the  leteFience  Eiploring  Expedition  detennined  this  queetioa  ireiy  m- 
coretely  in  tfw  midil  of  tfw  Pteille  ooeen,  and  ftsed  the  maximaoilieight  of  waTci  at  88  ftel> 
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Hie  justly  celebrated  Smeaton,  in  his  account  of  the  building  of 
the  Eddystone  Lighthouse,  informs  us,  that  during,  and  immediately 
after,  a  severe  storm,  the  billows  of  the  ocean,  borne  up  by  the  in- 
olined  strata  of  the  rocks  of  the  Eddystone,  mount  to  such  a  surprising 
altitude  as  actually  to  envelope  the  lantern,  at  a  height  of  more  than 
^i^tOj  feet  above  the  usual  surface  of  the  sea,  and  comb  over  it,  in 
form  similar  to  the  prodigious  jet  of  water  which  is  projected  ninety 
feet  into  the  air,  from  the  great  Geyser  in  Iceland. 

Returning  from  this  digression  upon  the  phenomena  of  waves,  we 
will  observe  that  in  the  case  of  Breakwaters,  rising  abruptly  as  they 
do  from  the  bottom  of  the  sea,  it  seems  probable  that  the  augmenta- 
tion of  altitude  which  waves- receive  in  running  upon  an  inclined 
coast,  is  not  produced  by  them^  or  if  at  all,  in  but  a  slight  degree. 

The  stones  forming  the  summits  of  Breakwaters,  when  assailed  by 
Ae  waves  of  the  sea,  are  solicited  by  two  forces j  one  acting  vertically 
upward,  with  the  force  due  to 'the  hydrostatic  pressure  of  a  column 
of  water,  equal  in  altitude  to  the  maximum  wave  which  assails  the 
work,  and  which  force  we  can  estimate;  the  other  is  the  horizontal 
Swoe  due  to  the  progressive  motion  of  the  billows,  the  extent  of  which 
wc  have  no  means  of  determining. 

We  may  make  a  practical  application  of  these  views  as  follows; 
the  heaviest  stone  used  in  the  construQtioa  of  the-  Delaware  Break- 
water, consisting  of  Trap  rock,  from  the  Palisades  on  the  Hudson 
river,  weighed  1S4  lbs.  to  the  cubic  foot;  whilst  the  lighteist,  being 
the  Hornblende  rock,  from  QuarryviHe,  in  the  northern  part  of  the 
State  of  Delaware,  weighed  but  165  lbs.  to  the. cubic  foot;*  the  average 
weight  of  the  materials  being  175  lbs.  per.  cubic  foot,  or  two  and 
seventh-tenth  times  heavier  than  sea  water. 

Let  us  assume,  according  to  Amott,  the  maximum  altitude  of 
waves  to  be  twenty  feet,  then,  if  we  take  the  case  of  the  Delaware 
Breakwater,  where  the  storm  tides  rise  ten  feet,  let  a,  in  the  annexed 
sketch.  Figure  4,  be  the  top  level  of  the  storm  tide,  6,  the  plane  of  low 
water,  c,  the  dry  rubble  foundation  of  the  work  thrown  promiscuously 
from  vessels  into  the  water,  d,  a  mass  of  stone  lying  upon  the  rubble 
foundation^  with  its  base  coincident  with  the  plane  of  low  water,  and 

*  The  Hornblende  rock  referred  to,  aa  weighing  165  Ibc.  to  the  cubic  foot,  was  the  Greeni^ 
«ni  from  Jaqae*a  qoarry.    A  ipecimen  of  Graj  Gneiat,  from  one  of  Leiper  and  Croaby'a 
found  at  the  same  time  to  weigh  168  Ibc.  to  the  cubic  foot;  and  some  Black 
from  Htll'a  quarry,  on  Cruro  Creek,  weighed  177  Ibto.  per  cubic  foot    AH  the  sped. 
ef  the  above  rocks,  of  which  the  specific  gravity  was  tried  by  the  writer,  were  broken  off 
of  stone  delivered  at  the  Delaware  Breakwater,  in  the  construction  of  which  all 
were  then  ased.    The  specific  gtavities  of  some  specimens  of  similar  rodcs, 
dM  oaow  qoaniea,  were  subsequently  found  by  a  committee  of  the  Franklin  Institute,  t*- 
hat  greater  than  is  above  stated. 
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tj  a  ware  of  twenty  feet  high,  advancing  from. sea. at  high  water  in 
the  direction  of  the  arrow,  the  crest  rising  ten  feet  above  the  high 
water  plane,  and  the  trough  falling  ten  feet. below  it;  then  it  is  aiani- 
fest  that  though  whilst  the  wave  is  upheaving  near  the  margin  of  the 
work,  it  may  not  act  very  powerfully  upon  substances  in  front  of  its 
base,  yet  the  moment  it  begins  to  subside,, if  it  happens  to  be  in  the 
position  indicated  in  the  sketch,  with  its  fore  foot  inserted  under  the 
mass  of  stone,  d,  it  will  exerf  upon  that  mass  the  upward  hydrostatic 
pressure  due  to  a  head  of  twenty  feet,  and  in  an .  instant  after  the 
horizontal  force  due  to  the  progressive  motion  of  the  wave ;  and  thusy 
as  it  were,  by  successive  piUsationfty  the  waves  possess  the  power  of 
advancing  forward  immense  misisses  of  rock. 

Now  the, upward  hydrostatic  pressure  of  a. column  of  sea  water 
twenty  feejL  high,  would  equal  the  gravity  of  a  mass  of  stone  weigh- 
ing 175  lbs.  to  the  foot,  if  the  vertical  thickness  of  the  latter  were 

n or  near  seven  and.a  half  feet;*  consequently,  if  ike  depth  or 

thickness  of  the  mass  of  stone  were  less  than  seven. and  a  half  feet y 
it  would  be  ad^anfied  a  little  to  leeward  by  each  successive  4ffave^  but 
if  it  were  of  greater  vertical  thickness  it  would  stand  fasti  and  re* 
sist  the  hydrostatic  and  progressive  action  ofwaves^  not  surpassing 
tfventyfeet  in  height. 
Breakwaters  ar^,  however,  occasionally  subject  to  augmented  vio* 

•  Conoboralive  oCtbii  calcoktion,  w«  find  it  itatod  in  Lrf^U'tf  JPjindplM  of  Geology,  th»l 
*<  on  the  Ue  of  Stennees,  in  the  winter  of  1802,  a  tabular  maea  ot  etone,  eight  and  one-iizth 
feet  by  eeven  feet,  by  .five,  and  one-nxthjeet  in  depth,  waa  diilodged  from  ita  bed,  (by  the 
a^)  and  fanored  to  a  diftance  of  fiom  dghty  to  nii|ety  feet." 

Thia  quotation  ebowa  cleaily  enough  that  a  depth  of,  man  than  Jlpe  and cne-aixih  feet  of 
9(one  u  neceHaKy.to  .withatand  the  action  ofwavee. . 

A  nmilar  dreumatanpe  ia  staled  in  the  public  printa  to  have  oocnnred  in  a  Mfore  atonn 
lacently,  upon  the  coaat  of  MaflBachnaetts,  near  the  Boon  bland  Lighthoufo,  where  "  a  huge 
10^  twenty-thiee  feet  long,  sizteen  feet  wide,  and  ai:^  feet  thicks"  which  weighed  probably 
170  tone,  waa  moved  by  the  waves  a  considerable  distanoe.up  an  inclined  eurfaug  evincing 
Ihare  thai  a  v^tieal  depik  ofeix  fee^  ofeqUd  etone  did  not  poaseis  auflkient  atabili^  to  n- 
liat  the  force  of  the  aea. 

How  much,  fnore  accurately  than  the  moderna^the  ancienti  appraaiated  the  powerful  action 
of  waves  against  sea  works,  may  be  inferred  by  the  following  paragraph,  quoted  from  Jose* 
phns,  by  Gqdwin,  in  the  Tr^ns.  InstiU  Brit  Ar^ta^  1835-6. 

'*  In  order  to  fqrm  a  pert  between  Dora  and  JQppa,  H^rod,  in  the  fifteenth  year  of  his 
reign,  ordered  m|ghty  stones  to  be  cast  into  the  sea  at  twenty  fathoms  water,  to  prepare  a 
foundation ;  the  gneater  number  of  them  fifty  feet  in  length,  mne  feet  deep,,  and  ten  leet  wide, 
and  some  wen  even  larger  than  these." 

Stone  of  theae  prodigious  dimensions  would  be  veiy  Mkely  to  .maintain  their  places  in  or- 
dinaiy  storms;  and  their  magnitude  is  in  striking  contrast  to  tha  comparatively  .email  mate- 
riala  ufCMl  in  modern  Breakwaters,  which,  aa.  a  neoessai7  coqaequeoop,  require  infit^ant 
rtpflire.. 
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iencey  from  the  assaalt  of  waves  during  storms,  owing  to  the  paritai 
removai  of  aintospherie  preseure;  a  fact  which  has  recently  been 
observed  by  James  Walker,  Esq.,  F.  R.  S.  &c.,  President  of  the  British 
Institution  of  Civil  Engineers,  and  which  was  mentioned  by  him  at 
a  recent  meeting  of  that  Institute,  (as  reported  in  the  Civil  Engineer 
and  Architects'  Journal  for  September  1841,)  in  the  following  words: 
*<  At  the  Plymouth  Breakwater,  during  the  great  storm  in  the  month 
of  Febmary  1838,  several  of  the  largest  granite  blocks,  weighing 
from  three  to  eight  tons  each,  composing  the  surface  or  pavement  of 
the  Breakwater,  which,  although  squared  and  dovetailed  into  the 
structure,  and  embedded  in  excellent  cement  to  the  extent  of  their 
whole  depth,  and  thus  forming  a  solid  mass,  were  torn  from  their 
positions,  and  projected  over  the  Breakwater  into- the  Sound.'' 

*«Mr.  Walker  attributed  this  to. the  h yd rostfi tic  pressure  exerted 
beneath  the  stones,  at  the  moment  when  the  atmospheric  pressure 
above  had  been  disturbed  by  the  masses  of  water  suddenly  and  rapidly 
thrown  upon  the  surface  of  the  Breakwater;  blocks  of  stone  were 
thus  often  carried  to  a  great  distance^  not  so  much  by  the  waves  lift- 
ing them  as  by  the  vacuum^reated* above  by-the  motion  of  the  waters 
which  exerted  at  the  same  time  its  full  pressure  from. below." 

And  as  additional  evidence  that,  the  formation  of  a  partial  vacuum 
is  sometimes  a  consequence  of  the  envelopment  of  sea  works  by 
high  waves,  Mr.  Walker  further  stated,  **that  during  a  storm  in  the 
year  1840,  the  sea  door  of  the  Eddystone  Light-house  was  forced 
outwards,  and  its  strong  iron  bolts  and  hinges  broken  by  the  atmos- 
pheric pressure  from  withui.  In  this  instance  he  conceived  that  the 
sweep  of  the  vast-body  of  water  in  motion  round  the  light-house  had 
created  a  partial  and  momentary,  though  efl%ctual  vacuum,  and  thus 
enabled  the  atmospheric  pressure  within  the  building  to  act  upon  the 
only  yielding  part  of  the  structure." 

As  both  the  above  remarkable  instances  came  professionally  under 
the  notice  of  Mr.  Walker,  we  are  bound  to  place  the  utmost  reliance 
upon  the  inferences  derivable  from  his  statements;  and  they  indicate 
conclusively  that  no  lateral  connexion  by  dovetails,  or  otherwise, 
will  compensate  for  a  want  of  depth  of  solid  stone;  but  that  we  must 
rely  for  stability  in  the  coping  of  sea  works,  chiefly  upon  the  weigh t- 
9f  a  large  mass  of  materials,  so  connected  as  to  gravitate  as  one  body) 
we  must  oppose  pressure  by  weight,  and  counteract  by  gravity  the 
action  of  forces  resulting  from  a  disturbed  equilibrium* 

Hie  pressure  of  the  atmosphere  is  about  the  same  per  superficial 
ibot  as  would  be  produced  by  the  gravity  of  11)  feet  depth  of 
•tone  weighing   175  lbs.  per  cubic  foot;. therefore,  if  Breakwaters. 

2? 
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were  liable  to  be  assailed  by  waves  bat  twenty  feet  high,*  at  th^ 
same  time  that  the  atmospheric  pressure  was  whoUy  removedy  their 
summits  would  require  coping  with  a  depth  of  stone  wrought  into  a 
solid  masSi  equal  toll}  +7},  or  19  feet,  measured  vertically. 

In  the  nature  of  things,  however,  we  cannot  suppose  that  the  whok 
pressure  of  the  atmos^riiere  would  ever  be  removed  from  any  point 
of  the  summit  of  a  JSreak  water  whilst  a  wave  of  the  maximum  height 
was  acting  beneath ;  and  though  this  is  very  much  a  matter  of  con- 
jecture, we  may  probably  infer  that  under  no  circumstances  would 
more  than  two-thirds  of  the  atmospheric  pressure  be  removed  from 
any  point;  this  would  be  countervailed  by  a  depth  o(  eight  feet  of 
stone  weighing  175  lbs.  to  the  cubic  foot,  and  as  we  have  shown  that 
a  depth  of  near  seven  and  a  half  feet  is  necessary  to  withstand  the 
hydrostatic  pressure  of  a  twenty  feet  wave,  we  may  finally  infer  that 
the  summiis  of  Brtaktoaters  should  never  consist  of  less  than  fifteen 
feet  average  dq^th  of  stone  firmly  bound  into  a  solid  masSf  by  clamps f 
dowelSy  and  cement  J  so  as  to  gravitate  as  one  bodyA 

The  fact  that  coQtinual  repairs  are  rendered  necessary^by  the  blow* 
ing  up  and  sweeping  away  of  portions  of  the  pavements  of  existing 

*The  OMxiaaa  height  attiiiied  by  the  w«t«  of  the  moit  Tioleat  ftonns*  at  the  atci  ^ 
Bfeekwftten,  ia  ipoch  en  important  elenent  in  forming  the  plan  of  the  woik«  thai  it  ovght 
alvays  to  be  aaeertaiaed  ezperimantaUy,  (which  would  not  be  difficolt,)  hf.  attaching  a  ma- 
chine upon  the  principle  of  a  aelf-iegifltering  tide  gauge,  to  a  pile  well  driren  aft.thn  ate^  end 
properly  braced  against  the  aea, 

-f-This  principle  of  comtmcling  wt%  works,  was  adopted  in  Rodyerd's  Light-hoofe,  boilt 
open  the  Eddyslone,  in  17G9,  and  which,  after  sncceasfQlly  withstanding  the  storms  of  half  a 
osntory,  was  destroyed  by  fiie  in  1759;  regarding  it,  Smeaton  stales  that  Rodyetd  '^judi- 
cioosly  laid  hold  of  the  great  principle  of  engineering,"  that  **  weight  u  the  meal  neturaUg 
i^iid  effeduaUy  rtsUtedhy  weight**-  and  accordingly  .formed  hia  lightphom^  near  its  foun- 
dation, eoUdf  and  mainly  of  stone,  for  such  a  height  as  he  conceived  would  enaUe  the  grarity 
ef  the  maas  te  resist  the  upward  hydrostatic  pressure  of  the  waves,  in  case  the  water  insinuated 
itself  beneath  the  building. 

This  idea  waa  not  lost  upon  the  aUe.and  sagadpua  Smeaton,  wbo^  in  erecting  the  fomaus 
alone  light-honae  which  succeeded  Rndyerd's,  built  the  first  thirty  feet  high  from  the  founds- 
tioo,  so^,  and  so  proportioned  the  walls  and  lantern  aboye  the  fundamental  aolid  that  if 
their  maas  were  reduosd  to  a  cylindrical  shape  it  would  add  another  aoliJ  column  of  aboot 
twenty  feet  in  height;  eo  that  In  opposing  the  action  of  the  sea,  the  Eddystone  Lightrhoose 
ia  equivalent  to  a  aolid  column  of  alone  fifty  feet  in  altitude. 

Now  from  the  above  rsasoning.SO  X  >  7-10,  or  135  feet,  is  the  altiluda  of  the  wa^ 
a^Boee  upwanl  hydrostatic  action  this  building  is,  fay. its  gravity  alone,  competent  to  resist; 
and  as  the  atmo^heric  preosura  is  never  removed  from  its  sumnut,  whilst  the  utmost  altitude 
of  the  jet  of  vrater  which  is  sometimes  thrown  over  the  lantern  b  short  of  100  feel,  tie  super- 
abundant atabililj  muat  be  manifest. 

The  comaes  of  thk  celehraled  constmclion  being  dofetailed  and  jiaggied  iSfBther,  eo  ••  ^ 
pifvent  movement  fatteffeHy ;  as  long  as  its  maleriab  are  proof  againal  decay,  the  immotable 
lawa  of  giavitalion  will  retain  it  in  position,  and  enable  it  to  defy,  as  it  has  for  eigh^-t^<> 
yean  defied,  the  utaoal  force  of  the  Atlanlie  storms;  unless,  indeed,  it  should  be  umiaiuA 
by  wavea  more  thaa  135  fool  high,  which  ia.  not  within  the  range  of  prabehifi^. 
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Breakwaters,  duriog  yiolent  slonns,  strongly  BUBtains  the  views  taken 
in  this  paper,  and  shows  but  too  dearly,  that  the  masa  of  stone  usually 
cofflbiiied  upon  their  summits,  is  deficient  in  the  requisite  stability. 


The  form  in  which  the  stone  ought  to  be  laid  and  cooDected  to- 
gBher,  riionld  (the  writer  belieres,)  be  that  of  a  semi-cylinder,  the 
uis  length  wise  of  the  work,  and  the  base  laid  upon  stich  ao  incUna- 
tioa  Kaward  as  may  counteract  sliding,  and  prevent  the  possibiUty 
of  itB  oTertuming  upon  the  harbour  angle,  for  we  know  that  on  a 
lerel  plane,  one  hiilf  the  amouat  offeree  will  overturn  a  body  which 
■ry  to  liA  it. 
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Iq  the  case,  then,  of  a  Breakwater  similarly  situated  to  that  of  the 
Delaware,  stooe  weighing  175  lbs.  to  the  cubic  foot,  and  exposed  to 
the  assaalt  of  waves  not  exceeding  twenty  feet  high,  it  would  seem 
that  the  section  shown  in  the  following  Figure  5,  would  be  a  proper 
onei 


a,  the  high  water  line  of  spring  tides,  above  which  storm  tides  rise 
three  feet  or  more;  b,  the  plane  of  low  water ;  c,  serai-cylindrical  mass 
of  stone  at  least  thirty  two  feet  in  diameter,  thoroughly  cemented  and 
bonded  together;  d,  fore  shore  securing  the  angle  of.  the  sea  slope,  to 
be  mainly  formed  of  cubical  blocks  of  rough  stone,  weighing  at  least 
ten  Ions  each;  e,  the  general  foundation  raised  to  the  low  water  plane 
by  rubble  stone  thrown  promiscuously  into  the  water  from  the  decks 
of  vessels;"  f,  cemented  fouodaiion  prepared  for  the  semi-cylinder, 
and  having  a  top  slope  seaward  of  about  six  feet  base  to  one  foot  rise. 

The  advantage  of  a  semi-cylindrical  solid  (which  must  average 
fifteen  feet  deep  vertically)  is  that  if  in  the  construction  it  is  properly 
bonded  on  the  diameter,  with  thorough  courses  of  dressed  stone, 
whilst  the  blocks  which  form  the  curved  surface  are  cut  like  arch 
ttone,  no  one  stone  could  be  by  any  means  extracted  from  its 
place  if  properly  doweled  laterally,  and  the  whole  would  resist 
motion  A^  iia  gravity  as  one  solid  mass;  the  interior  backing  or 
hearting  of  the  semi-cylinder  would  be  composed  of  rubble  stone  well 
set  in  cement  mortar,  and  grouted  full  in  low  courses,  divided  into 
sections  for  the  purpose. 

It  is  a  general  idea  that  the  forces  acting  against  a  Breakwater  are 
augmented  by  a  great  rise  and  fall  of  the  tide,  but  from  the  above 
reasoning  it  would  appear  that  such  a  rise  and  fall  as  will  allow  a 
w»ve  of  the  maximum  height  of  twenty  feet  to  exert  its  greatest 
energy;  or  a  difference  of  tea  feet  between  the  top  water  of  storm 
tides  and  the  low  water  plane,  (as  exists  at  the  Delaware  Breakwater,) 
will  enable  suck  waves  to  act  with  as  much  power  upon  sea  works 
as  any  other  variation  of  tidal  surface,  and  hence  a  greater  rise  and 

*  EiperieoK  at  the  Dtlswm  Bmkwitrr  pram]  that  bj  thii  procM*  atona  a  loofh  atsix 
woik  maU  be  broti|bt  op  with  pradiirai  to  a  (.luie  of  two  bet  ante  the  high  Mln  of  nnp 
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M  than  ten  feet  will  not  increase^  whilst  a  less  one  would,  oertainly 
dimiDishi  the  effects  of  the  assailing  waves. 

The  section  of  the  Delaware  Breakwater,  as  planned  by:  the  Com- 
fflissbneis  appointed  by  the  President  of  the  United  States^  in  1829, 
uodei  the  act  of  Congress  of  May  24th,  J824,  w,as  trapezoidal  in  its 
geDeial  outline,  the  sea  slope  having  a  base  of  1051  feet  to  a  height 
of  thirty-nine  feet,  and  being  profiled  after  the  curvilinear  figure  to 
vhich  the  wav^  of  storms  had  reduced  that .  of.  the  Breakwater  at 
Cherbourg;  the  top  was  fixed  at  twenty-two  ieet,*  and  the  internal 
or  harbour  slope  at  one  to  one,  or .  thirt^ine./eet  base,  the  entire 
base  being  1^6}  feet  to  a  heiglit  of  thirty-nin<9  feet;  the  base  of  the 
section  which  Wjb  have  proposed  as  sufficient  for  a  similar  wx)rk,  is 
160feet,.and  the  transverse  area  would  be  nearly  the  sam.e  as  that 
of  the  Breakwitterjn..the  Bay  of  Delaware. 

PUladelphia,  Ifov.  Ui,  1841. , 
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Coi/  hon  Bail  /or,  the  Hiwassee  BailroadA    Designed  by  John  C. 

Tkautwine,  Qivil  Engineer, 

7o>TH£ .  C01kf4IITT£^  .  ON.  PVBLX)C!ATI9N% 

6£9TL£M£N.-^I  send  you  a  drawing  of  a  rail  which  I  conceive 
to  possess  some  advantages  over  those  hitherto  employed,  and  which 
1  shaU  introduce  upon  the  railroad  now  under  my  charge.  The  great 
distance  of  our  line  from  the  nearest  available  shipping  port,  would 
bave  increased  the  cost  of  European  iron  to  so  serious  an  extent  that 
oor  Board  of  Directors  resolved  to  manufacture  their  own  rails. 
About  8 110  per  ton  would  have  been  the  cost  of  English  rolled  rails, 
delivered  along  the  line;  nor  could  we  obtain  any  lower  bids  from 
our  Tennessee  iron  masters,  although  advertisements  were  published 
for  some  time,  calling  upon  them  for  proposals.  The  principal  cause 
of  this  was  the  limited  scale  of  their  establishments,  which  would  not 
ddmit  of  their  embarking  in  an  enterpxize  so  much  more  extensive 
^  any  of  them  had  been  accustomed  to*. 

In  furtherance  of  the  object  of  the  Board,  the  President  and  myself 
vere  deputized  to  visit  the  East,  with  instructions  to  procure  such 
^formation,  machinery,  and  workman,,  as  wpre  essential  for  the 

*snu&cture  of  our  iron,  in  every  department,  from  the  ore  to  the 

fiia*edraiL 

'  WiftihedMiga  of  IneraMUig  it  to  thirty  leet  if  sobieqaeritlj  fovDd  Becomrjr* 
fl^nad  raiw  from  Koezville,  in  Eait  Tenneaiee,  to  the  difidiog  line  between  tho 

^^if  Tcnnenn  and  Georgia,  wliere  it  unites  with  other  linee  now  ante  ooiiitruct!o» 

*iMif  to  CfanlBeCoa  and  Savannah.    lu  length  is  94}  miles. 
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The  result  of  our  investigations  was  a  firm  conviction  on  the  part 
of  botb>  that  we  could,  by  the  use  of  coke,  make  our  rails  at  about  ^  60 
per  ton,  or*  about  one-half  the  price  at  which  we  could  import  them 
from  England. 

Having  accomplished  the  object  of  our  mission,  the.  preliminary 
preparations  for  erecting  the  smelting  furnaces,  and  rolling  mill,  were 
entered  upon;  but  before  much  progress  had  been  made  in  them,  I 
had' become  so  fully  convinced  of  the  efficiency  and  economy  of  casU 
iron  for  rails,  that  I  submitted  to  the  Board  a  paper,  recommending 
the  abandonment  of  the  rolling  mill,  and  the  substitution  of  a  cast 
rail,  of  the  accompanying  design,  for  the  rolled  bridge  rail,  which  I 
bad  first  advocated. 

-  My  advice  was  adopted,  and  a  corresponding  change  made  in  our 
plan  of  operations.  Among  other  things,  we  decided  to  use  charcoal 
instead  of  coke,*  as  producing  iron  of  a  superior  quality  for  a  casi 
rail. 

In  designing  this  r$iil,  I  availed  myself  of  the  results  which  have,  of 
late  years,  been  elicited  from  experiments  made  in  both  fjnglai^d  and 
the  United  States,  with  a  view  of  determining  the  strongest  form  of 
a  cast  iron  beam. 

The  surprizing  discrepancy  between  these  experiments,  and  the 
previously  received  theories,  first  awakened  iA;  me  the  hope  that  an 
eflfective  cast  rail  might  be  made  of.  a  much  less  weight  than  was 
generally  supposed;  and  although  the  nature  of  a  rail,  (which  re- 
quires some  modifications  involving  a  departure  from  the  strongest 
form  of  beam  attainable  by  a  given  weight  of  metal,)  does  not  admit 
of  an  application  of  the  newly  discovered  properties  of  cast  iron  to 
their  fullest  extent,  still  I  suspect  I  have  made  a  nearer  approxima- 
tion of  them  than  has  hitherto  been  attained.  The  cases  of  a  rail, 
and  of  a  girder,  are  to  a  great  degree  analogous;  and  I  have  endea- 
voured to  reconcile  them  so  far  as  their  respective  functions  admit- 
ted. 

The  first  point  clearly  demonstrated,  in  my  opinion,  is  the  necessity 
of  removing  as  much  metal  as  possible  from  the  vicinity  of  the  neu- 
tral axis,  and  transferring  it  to  the  bottom  rib,  or  base  of  the  rail. 
With  this  view  I  introduced  the  openings  in  the  sides  of  my  rail^ 
(see  drawing;)  and  rejecting  the  use  of  the  chair,  whidh  contributes 

*  This  change  wu  made  at  the  aogq^eatton  of  Mr.  William  Firmatone,  now  of  Pottevilk 
PennayWania,  who  viaited  Tenneaaee  for  the  purpose  of  deaigning  our  farnacea.  I  introdaoi 
hia  name  that  I  may  have  an  opportanity  of  expressing  the  enliie  aatiafiM^tion  with  which  hii 
akiU,  his  readineaa  to  impart  information,  and  his  urbane  demeanour,  impreaaed  the  BoarJ  oi 
Diraclon  and  myaelt    I  trust  th«t  hia  valuable  aerrioea  may  meet  with  constant  raqniaitioa* 
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r  to  its  strength,  I  employed  both  ia  formtag  a  continuous 
)>oltoia  rib,  extending  entirely  across  the  rail. 


By  this  arrangement  of  the  metal,  I  doubt  not  that  a  much  stiffer 
nil  can  be  made  with  a  giren  weight  of  cast  iron  than  of  rolled,  for 
the  latter  does  not  admit  of  this  modification.  Indeed  the  facility 
with  -which  the  most  advantageous  form,  as  deduced  from  theory, 
can  be  imparted  to  cast  iron,  constitutes  an  essential  ai^ument  in  de- 
ciding between  the  comparative  merits  of  it  and  rolled  iron. 

Nov  a  very  important  question  is  to  be  considered,  viz :  can  we 
make  a  cast  iron  rail  of  siit&cient  strength  to  resist  the  accidental  per- 
'^aaata  to  which  it  must  necessarily  be  subjected  occasionally,  wttb- 
M  tbe  use  of  ao  much  metal  as  to  raise  its  cost  to  that  of  rolled  iron. 
IV  answer  to  this  question,  of  course  involves  the  comparative  cost 
af  n^  and  cast  iron ;  and  in  endeavouring  tosolve  it,  I  shall  assume 
f^ots,  wbicb  experience  has  shown  may  be  safely  depended  on.  Of 
Bonne,  1  allude  to  prices  in  the  United  States,  end  also  to  the  mamt- 
fattvring  prices,' exclusive  of  the  profits  of  the  iron  master;  for  I  am 
viOiog  to  hope  tbat  dtber  railroad  companies  besides  ours,  may  find 
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it  to  their  interest  to  make  their  own  rails.  Where  ore  and  fuel  are 
easily  attainable,  there  can,  in  my  opinion,  be  no  doubt  as  to  the  ex- 
pediency of  their  so  doing. 

For  the  sake  of  expediting  our  inquiry,  we  will  assume  that  my 
rail  is  sufficiently  strong  for  railroad  .purposes,^ (as  I  hope  to  show  it 
is,)  and  base  our  calculations  upon  it.  Now,  setting  down  the  price 
of  rolled  iron  at  $  60  per  ton,  and  that  of  cast  iron  at  9  30 ;  and  sup- 
posing the  weight  of  an  efficient  rolled  rail  to  be  seventy-two*^  tons 
per  mile  of  a  single  track  road,  and  that  of  the  cast  rail  110  tons  per 
mile;  we  have  the  cost  of  the  former  equal  to  $4^320,  or  adding  the 
weight  of  chairs,  (say  ten  tons  at  $  30,)  a  total  of  94,&20;  while  that 
of  the  latter  is  but  ^  3,300;  leaving  a  balance  of  $  1,320  in  favour  of 
the  cast  rail,  on  each  mile  of  single  track  road.  To  this  difference 
may  fairly  be  added  about  $  200>per  mile  for  the  reduced  number  of 
spikes  gained  by  rejecting  the  chairs,  so  that  the  balance  in  favour  of 
the  cast  rail  may  be  set  down  at  $  1,500  per  mile  of  single  track. 
Any  saving  that  might  accrue  in  Is^ying  down  the  rails,  from  dispensing 
with  the  labour  of  fixing  the  chairs,  would  be  counterbalanced  by 
the  increased  expense  of  handling  the  great  weight  of  the  cast  rail, 
and  of  course  should  not  be  taken  into  consideration.  The  question 
of  cost  being  therefore  settled  in  favour  of  cast  iron,  it  remains  to  in- 
quire whether  our  assumption  of  the  efficiency  of  my  rail  was  well 
founded.  And  this  consideration  is,  I  believe,  generally  admitted  to 
resolve  itself  into  the  single  question  of  its  resistance  to  the  accidental 
shocks  which  occur  on  every  railroad. 

The  answer  to  this  inquiiy,  from  the  limited  data  with  which  we 
are  provided  for  its  solution, -must  necessarily  be  an  empirical  one. 
From  all  the  experiments  1  have  seen  recorded,  I  da  not  doubt  that 
this  rail  will  bear,  with  perfect  safety^  a  quiescent  load  of  at  least 
ten  tons  to  a  wheel;  and  that  one  of  double  that  weight  would  be 
required  to  break  it.  Now,  it  will,  in  all  probability,  never  be  found 
expedient,  in  practice,  to  place  more  than  three  tons  on  a  wheel,  not 
even  on  the  driving  wheel  of  a  locomotive,  for  there  are  considera- 
tions  which,  in  my  opinion,  render  it  preferable  to  increase  the  uum 
ber  of  driving  wheels,  instead  of  placing  more  than  three  tons  on  an] 
single  one.  Thus  we  see  that  the  rail  will  bear,  with  perfect  safety 
a  quiescent  load  more  than  three  times  as  great  as  it  will  be  like!] 
ever  to  be  subjected  td,  and  more  than  six  times  as  great  as  woul( 
be  required  to  break  it.  The  test  load  which  I  intend  to  apply  t( 
my  rails,  before  laying  them  on  the  road,  will  be  fifteen  tons  to  i 
wheel;  and  should  it  happen,  (as  I  cannot  anticipate,)  that  that  loa< 

«  This  is  the  wttght  of  the  rolled  bridge  nil,  which  I  had  adopted  befoie  the  aubeUtutioi 
oftiiecaetfiiL 
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is  too  great^  I  diall^  instead  of  diminishing  it,  increase  the  strength  of 
theraiL 

But  it  is  the  percussive j  and  not  the  quiescent  force,  against  which 
ve  must  guard.  There  can  be  no  doubt,  1  presume,  in  the  mind  of 
any  Engineer,  that  if  the  rail  were  required  to  bear  only  the  quiescent 
load  referred  to,  the  case  would  admit  of  no  dispute. 

To  attempt,  (with  the  limited  data  we  now  possess,)  to  calculate 
what  this  force  would  be,  in  any  particular  instance,  might  serve  as 
aa  amusement  for  abstract  mathematicians,  but  would  be  attended 
with  results  quite  as  deceptive  as  their  researches  into  the  equilibrium 
of  arches,  and  many  other  subjects,  in  which,  for  want  oi  experiment^ 
al  data,  most  erroneous  assumptions  were  employed  as  the  basis  of 
their  investigations.  I  hesitate  not  to  say,  that  with  our  present  data, 
the  query  is  not  susceptible  of  solution. 

"Give  me  a  factj  and  PU  make  you  a  theory}^  wisely  said  a  cer- 
tain professor;  and  in  pursuance  of  his  idea,  we  shall  merely  present 
to  the  reader  the  following  fact.  It  may  be  objected  that  this  is  a 
Tery  unsatisfactory  mode  of  determining  the  point  in  question.  This 
I  admit;  and  my  apology  for  submitting  it,  is  simply  that  I  know  of 
D(me  more  satisfactory. 

Mr.  Strickland,  in  his  reports,  (see  Strickland's  Reports,  page  29,) 
reiDarks  that  the  best  cast  rail  he  saw  in  England  was  the  elliptical 
rail  used  on  the  Sunderland  and  Hetrx)n  road;  on  which  a  traffic  of 
1,000  tons  per  day  was  carried.  Now,  in  comparing  these  rails  with 
mine,  three  very  essential  points  of  difference  will  be  perceived,  all 
£iTouring  the  latter,  viz:  1st.  Mine  contains  fifty  per  cent,  more 
metal  than  the  English  rail;  the  latter  weighing,  without  its  chairs, 
seventy-two  tons  per  mile,  single  track,  and  mine  110  tons.*  2nd. 
The  form  of  mine  is  much  better  adapted  to  securing  the  maximum 
of  strength  with  the  minimum  of  material.  3rd.  The  clear  bearing 
of  my  rail  is  but  one-half  that  of  the  English.  Now  I  conceive,  that 
supposing  the  two  rails,  with  their  respective  weights,  to  be  of  the 
same  sliape,  and  to  differ  in  no  other  respect,  mine  should  even  then 
bear  one-half  more  than  the  other,  making  their  comparative  strengths 
as  one  to  one  and  a  half.  But  experiment  has -shown,  that  with  the 
proportionate  weight  of  the  two  rails,  the  difference  of  form  gives  a 
comparative  strength  of  at  least  one  to  two  in  favour  of  mine.  This 
bnngs  up  the  former  proportion  to,  as  one  to  three.  But  again  the 
suDe  experiments  have  shown  that  the  resistances  of  the  rails  will 
be  ioversely  about  as  their  length;  this  fact  still  further  augments  the 
proportionate  difference  to,  as  one  to  six.  In  other  words,  I  conceive 
my  rail  to  be  six  times  as  strong  as  the  Hetton  rail,  pronounced  by 

•Of  2240  lbs. 
Tou  III»  3sB  Sxaixs^^No.  1«— Javuabt,  1843.  3 
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Mr.  Strickland  to  be  the  best  cast  rail  he  saw  ia  England.  It  is  true, 
that  at  the  time  he  wrote  his  reports,  railroads  were  in  their  infancy, 
locomotives  were  lighter,  and  their  speed  less  than  at  the  present  day, 
but  still  no  subsequent  experience  has  indicated  a  necessity  for  making 
the  cast  rail  more  than  six  times  as  strong  as  those  in  use  at  that  time. 

In  order  to  guard  as  far  as  practicable,  against  unusual  shocks,  I 
have  adopted  a  form  of  joint  for  my  rail,  which,  in  connexion  with 
the  use  of  piles  firmly  driven,  will,  I  suspect,  eflFectually  prevent  any 
displacement,  and  secure  a  perfectly  smooth  and  unyielding  surface 
for  the  cars  to  travel  over.  This  joint  is  exhibited  in  figs.  6,  rf,  c,  and 
it  will  be  seen,  on  examination,  that  it  secures  the  ends  of  any  two 
rails  from  either  horizontal  or  vertical  displacement,  with  reference 
to  each  other. 

I  will  here  mention  an  advantage  of  the  greatest  importance,  at- 
tending the  use  of  a  tongue,  which,  for  what  I  am  aware  to  the  con- 
trary, may  be  generally  known,  but  which  I  do 
not  recollect  ever  to  have  seen  recorded,  viz., 
that  it  prevents  the  wheels  from  falling  into 
the  joints  between  the  rails  ^  no  matter  how  open 
they  may  be.  Thus  the  tongue  /  prevents  the 
wheels  from  settling  into  the  parts  i  i,  of  the  joint,  and  the  sides  c  c, 
of  the  mortise,  prevent  them  from  settling  into  the  part  y  ;  so  that  if  we 
can  only  prevent  vertical  displacement  at  the  joinings  of  the  rails, 
the  opening  of  the  joints  by  contraction  and  expansion  becomes  a 
matter  of  no  importance. 

After  my  rails  are  spiked  down  I  intend  to  dress  off  the  joints  per- 
fectly by  filing,  and  I  expect  them  afterwards  to  retain  their  adjust- 
ment. I  shall,  moreover,  append,  as  a  permanent  attachment,  a 
strong  guard  in  front  of  each  locomotive,  which,  by  descending  to 
withm  an  inch  of  the  rail,  will  throw  from  the  track  any  casual  ob- 
struction that  would  give  rise  to  a  dangerous  elevation  of  the  wheels. 

I  have  spoken  of  my  intention  to  test  all  my  rails  before  permitting 
them  to  be  laid  on  the  road.  The  apparatus  which  I  shall  use  for 
this  purpose  is  very  simple,  consisting 

merely  of  a  loaded  car,  running  on  a — gr-r-f     .  '^    .     .f — p 

few  feet  of  permanent  and  verv  stronsr 11    I?  ■    I — U 


rails, /?jt?,  which  are  laid  with  a  sufficient  interval,  i  f,  to  allow  of  the 
introduction  of  the  rail  to  be  tested,  t.  The  car  loaded  with  fifteen 
toils  to  a  wheel,  is  pushed  from  one  permanent  rail  to  the  other,  pass- 
ing over  /,  in  its  transit.  By  means  of  this  apparatus,  I  shall  be  able 
to  ascertain  whether  my  rail  requires  any  modifications  before  final 
adoption.  I  hope  too,  to  be  able,  before  long,  to  institute  a  set  of  ex- 
periments on  cast  iron  beams,  more  full  than  any  hitherto  tried. 
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My  adoption  of  the  general  form  of  the  bridge  rail,  instead  of  the 
T  rail,  will,  I  presume,  require  no  arguments  in  its  favour.  Where 
cast  iron  is  used,  the  question  does  not  involve  so  much  difficulty  as 
in  the  case  of  rolled  iron. 

As  the  propriety  of  introducing  cc^st  iron  for  rails  depends  much, 
if  not  essentially  f  on  the  securing  of  a  firm  support  for  it,  I  intend  to 
reject  the  common  wooden  superstructure  of  mud  sills,  cross  ties,  and 
longitudinal,  or  string  pieces,  respecting  which  I  believe  almost  every 
engineer  will  miite  with  me  in  saying,  that  it  is  impossible^  (although 
I  do  not  admire  that  term,)  to  joint  its  several  parts  so  perfectly  as  to 
prevent  derangement.  For  this  very  unstable  foundation  I  shall  sub- 
stitute stout  piles,  from  twelve  to  eighteen  inches  in  diameter,  well 
charred,  and  driven  into  the  graded  surface  at  intervals  of  three  feet 
from  centre  to  centre,  until  their  resistance  to  the  ram  denotes  that 
all  chance  of  future  pelding  is  prevented.  Their  heads  will  be  left 
but  some  three  inches  above  ground.  As  the  soil  of  all  my  embank- 
ments is  a  very  firm  gravely  loam,  well  compacted  in  regular  layers 
of  but  one  foot  in  thickness,  I  might  possibly  omit  the  introduction  of 
cross  /ttf*,  until  experience  showed  whether  or  not  they  were  necessary. 
But  it  is  my  intention  to  iQsert  iron  tie  rods  believing  that  they  will  be 
found  advisable.  In  cases  where  the  embankments  of  a  road  have  not 
been  carried  up  in  such  a  manner  as  to  prevent  settlement,  I  would 
prefer  to  drive  the  piles  through  to,  (or  even  into^)  the  original  sur- 
face; for  although  I  look  upon  piles  as  being  the  best  of  supports  for 
rails,  where  they  are  driven  into  a  firm  foundation^  yet  I  consider 
them,  perhaps,  the  worst  of  all,  when  that  point  is  disregarded.  I 
^lall  resort  to  charring  in  preference  to  kyanizing^  on  the  score  of 
trouble  and  expense.  Indeed  I  am  not  certain,  but  it  is  nearly  as  ef- 
fective a  remedy  for  rot,  especially  under  ground.  The  head  of  the 
piles  might,  if  appearances  should  indicate  its  utility,  be  washed  oc- 
casionally with  a  solution  of  corrosive  sublimate,  or  some  other  pre- 
servative. I  do  not  apprehend  that  the  friction  from  driving  will  rub 
off  the  charred  surface  to  an  injurious  extent. 

Piles  for  railroads,  will,  I  doubt  not,  soon  supersede  all  other  founda- 
tions. In  addition  to  their  perfect  efficiency,  when  properly  employ- 
ed, they  form  a  cheap  road;  cheaper  than  the  ordinary  methods  of 
QDDstruction.  A  road  of  prepared  timber,  properly  driven,  securely 
tjftd  transversely,  and  carrying  a  heavy  cast  rail,  will,  I  venture  to 
say,  cost  greatly  less  than  many  of  the  roads  already  constructed  in 
this  country,  and  be  kept  in  repair  at  comparatively  a  very  trifling 
apense.  Indeed,  until  a  perfectly  unyielding  support  is  found  for 
the  rail,  and  entire  inflexibility  attained  in  the  rail  itself,  I  con^ 
c^  raiiraads  to  be  in  their  infancy.    Nor  do  1  at  all  yield  assent 
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to  the  current  opinion,  that  to  attain  these  desiderata,  will  be  attended 
by  an  enormous  increase  of  expense.  /  maintain  that  railroads 
have  already  reached  their  maximum  of  cost;  and  indeed  that  they 
have  exceeded  what  is  necessary  to  form  a  perfect  railroad  Perhaps 
hollow  cast  iron  pipes  might  in  some  instances  be  substituted  for 
wooden  piles.  They  would  be  far  more  expensive,  but  still  make  a 
cheaper  road  than  some  of  the  plans  most  in  vogue  at  the  present 
time.  It  will  not  be,  until  we  construct  railroads  on  these  principles, 
getting  hd  of  the  annual  repairs  of  way^  and  to  a  great  degree  of  cars^ 
that  the  railroad  system  will  develope  itself  in  all  its  glory;  and 
securely  bid  defiance  to  the  rivalry  of  canals,  steamboats,  and  turn- 
pikes.   The  attainment  of  a  smooth,  unyielding  surface,  I  consider  a 

matter  of  paramount  importance,  even  to  that  of  low  grades.* 

J.  C.  T. 

*  Having  had  do  experience  in  the  use  of  piles  for  supporting  raLb^  and  being  unwilling 
to  incur  any  risk  of  failure  by  substituting  a  somewhat  novel  mode  of  conatructioOy  for  one 
whose  merits,  and  demerits  have  been  fully  tested  in  practice;  and  moreover,  not  having  the 
pleasure  of  a  personal  acquaintance  with  any  of  the  Civil  Engineers  who  have  been  engaged 
in  the  construction  oi piled  roads  in  the  Eastern  States,  I  gladly  avail  myself  of  the  medium 
of  this  Journal,  to  solicit  from  such  of  them  as  may  be  willing  to  communicate  the  result  of 
their  experience,  answers  to  the  following  queries.  And  let  me  here  suggest,  that,  since  the 
design  of  establishing  a  Society  of  Civil  Engineers  in  the  United  States  has  &iled,  perhaps  the 
principal  object  of  such  an  institution  would  be  secured,  by  the  general  adopUon  of  this  mode 
of  seeking  information  through  the  Journal. 

Query  Ist — Ii  there  any  danger  that  the  vibration  of  the  soil,  from  the  paasage  of  trains, 
may  loosen  the  earth  in  contact  with  the  piles,  so  as  to  allow  of  the  admission  ef  water,  or  of 
lateral  dtsplaoementl  especially  in  curves,  and  near  the  edges  of  embankments? 

8nd. — What  length  of  pile  has  experience  proved  to  be  sufficient  for  the  prevention  of 
lateral  yielding,  in  the  above  cases,  (suppossing  the  use  of  8x8  cro«  ties,  or  of  iron  rods;) 
and  also  in  cuts,  or  a  firm  natural  surface? 

3rd. — Are  there  any  roads,  or  detached  portioru  of  any  road,  on  which  the  piles  have  fu/ 
been  driven  through  ih^  embankments  entirely  down.to  the  natural  turf aetg  and  if  so^  how 
have  they  answered. 

4th.— Does  the  security  of  a  piled  road  against  vertical  diq>lacement  fully  compensate  for 
its  greater  tendency  to  lateral  motion? 

5th. — What  is  the  comparative  anntMz/  expense  of  repairs^  between  a  piled  road  and  one 
of  the  ordinary  construction  of  mud  sills,  cross  ties  and  strings! 

Any  replies  to  these  queries,  either  through  the  medium  of  the  Journal,  or  by  private  letter, 
will  be  thankfully  received.  I  should  prefer  the  latter  on  acoount  of  time.  Permission  to 
publish  might  be  granted  in  the  letter,  and  if  so  I  will  hand  it  over  to  the  Actuary  ef  ths 
Franklin  Institute.  It  will  a&rd  me  much  pleasure  to  reeiprocate  such  fitvoun  whenever  the 
opportunity  ofiers. 
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Okervations  on  Bhtst  Furnaces  for  Iron  Smelting.    By  S.  W. 

Roberts,  Civil  Engineer.    No.  1. 

Old  Cattavnssa  Furnace^  Columbia  county,  Pennsylvania.    W. 
C.  Leavens  worth,  lessee.    Observations  made  October  13th,  1841 
Working  with  charcoal  and  a  cold  blast. 

Stack  twenty-eight  feet  high ;  lined  with  slate.  Boshes  seven  feet 
four  inches,  and  tunnel  head  sixteen  inches  in  diameter.  Hearth 
stones  siliceous  conglomerate.    Water  pawer  from  Furnace  Run. 

Width  of  trunk  fourteen  inches,  cross  section  of  flowing  water  half 
a  superficial  foot,  flows  seventy  feet  at  the  rate  of  one  foot  per  second. 
Falls  twenty-five  feet.  Water  equals  half  a  cubic  foot  per  second,  or 
thirty  cubic  feet  per  minute.  62i  lbs.  x  30=  1875  lbs.,  falling  per 
minute,  multiplied  by  twenty-five  feet  fall =46,875  lbs.  falling  one 
foot  per  minute;  being,  without  deduction  for  loss,  about  one  and  a 
balf  horse  power  of  Watt*s  steam  standard.  And  deducing  one-third, 
according  to  Smeaton's  rule,  shows  that  the  power  exerted  does  not 
exceed  one  horse  power,  which  is  very  small  when  compared  with 
the  iron  made.  Water  wheel  is  thirty-two  feet  in  diameter,  or  one 
hundred  feet  in  circmnference,  and  turns  once  in  eighty  seconds,  or 
at  the  rate  of  one  and  a  quarter  feet  per  second.  The  water  is  ap- 
plied twenty -five  feet  above  the  bottom  of  the  wheel,  which  is  old 
and  leaky. 

There  are  two  single-acting,  wooden,  blowing-tubs,  each  six  feet 
fire  inches  in  diameter,  three  feet  ten  inches  stroke )  giving  six  tubs 
M  of  air  for  each  revolutioa  of  wheeL  Area  of  a  tub  32.37  feet; 
stroke  3.83  feet;  contents  \2A  cubic  feet  x  6  =  744  cubic  feet  of  air 
blown  per  revolution  of  wheel  in  eighty  seconds;  equal ^re  hundred 
^^fifty-eight  cubic  feet  of  cold  air  per  minute — ^blown  through  a 
^e  tayere  about  two  and  three-fourth  inches  in  diameter. 

Last  week  the  furnace  made  eighteen  tons  of  grey  pig-iron,  being 
40,320  lbs.  of  iron.  In  the  week  the  furnace  took  one  hundred  and 
sixteen  chacges,  called  <<  half-charges."  Each  half-charge  hadnine- 
^Q  boxes  of  raw  ore.  (Bloomsburg  calcareous  ore,  broken  to  the 
^  of  Macadamized  stone.)  Each  box  contained  thirty-five  pounds 
ofore.  35  x  10=665  lbs.  ore  x  116  half^harges= 77,140  lbs.  ore  per 
veek.  Each  half-charge  had  one  box  of  forge  cinder  weighing  thirty- 
Stc  pounds  X  116=4060  lbs.  cinder.  4060  +  77,140=31,200  lbs.  oi 
flie  and  cinder,  which  yielded  40,320  lbs.  of  ironr-being  very  nearly 
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fifty  per  cent.  Forty-five  pounds  of  broken  limestone  to  a  half-cbai^ 
45  X  116  mm  5220  lbs.  limestone  per  week. 

Seven  baskets  of  good  charcoal  to  a  half-charge^  averaging  three 
and  a  quarter  bushels  each,  7x^^^22,75  bushels  xll6a»2639 
bushels  charcoal  per  week,'  which,  divided  by  eighteen  tons  of  iron 
made,  gives  one  hundred  and  forty-seven  btahels  qf  charcoal  per 
ton  of  iron. 

Eighty-one  thousand  two  hundred  pounds  of  ore  and  cinder,  divid- 
ed by  eighteen,  will  give  four  thousand  five  hundred  and  eleven 
pounds,  or  two  tons  and  thirty-one  pounds  oforcy  fyc,  per  ton  ofiron. 

Five  thousand  two  hundred  and  twenty  pounds  of  limestone  divid- 
ed by  eighteen,  will  give  two  hundred  and  ninety  pounds  of  lime- 
Hone  per  ton  of  iron. 

Estimating  twenty  pounds  of  carbon  in  a  bushel  of  charcoal; 
2639x20=52,780  lbs.  of  carbon  per  week;  and  five  hundred  and 
fifty-eight  cubic  feet  of  air  per  minute  x  10,080  minutes  in  a  week 
=»  5,624,640  cubic  feet  of  air  per  week,  which  divided  by  fifty-two 
thousand  seven  hundred  and  eighty  pounds  of  carbon,  will  give  one 
hundred  and  six  cubic  feet  of  air  blown  per  pound  of  carbon  con- 
sumed. 
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On  White  Lead.    By  Jaubs  C.  Booth. 

The  large  quantities  of  white  lead  employed  as  a  pigment  by  our 
painters,  the  number  of  patents  which  have  been  issued  abroad,  pro  v> 
ing  its  extensive  employment,  the  large  amount  of  capital  invested 
in  its  manufacture,  bespeak  a  material  of  no  ordinary  importance, 
and  lead  us  to  enquire  whether  the  processes  by  whidi  it  is  produced 
may  not  be  improved  relatively  to  economy  and  convenience.  Un- 
doubtedly one  method  by  which  this  end  may  be  attained  is  by  a 
thorough  knowledge  of  the  chemical  principles  which  are  involved  in 
its  production,  ere  we  can  take  a  higher  step  in  the  application  of  chemis- 
try to  its  improvement;  and  it  is  to  this  point  the  following  remarks 
will  be  directed,  by  investigating  the  theory  of  the  processes  which, 
are  now  pursued. 

There  are  three  principal  modifications  of  the  processes  for  produc- 
ing white  lead,  which  will  include  all  the  patents  that  have  been 
granted,  subject  of  course  to  such  variations  as  secure  the  privileges 
of  numerous  patentees.  They  are  those  in  which  the  formation  of 
white  lead  is  in  whole,  or  in  part,  induced  by  atmospheric  agency,  those 
operating  by  single,  and  lastly  those  by  double  elective  affinity. 

I.  Triturating  Processes. — 1.  The  earliest  account  which  I  have 
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teea  enaUed  to  procure  of  the  mannfactare  of  white  lead  by  &e  ac- 
tion of  atmospheric  agents  alone,  or  in  chief  part,  irill  be  found  in  this 
Journal,  vol.  i,  3rd  series,  p.  158,  from  which  it  appears  that  G.  F. 
Magner  obtained  a  patent  for  sudi  a  process  in  1817.  Finely  granu- 
lated metallic  lead  was  made  to  revolve  in  cylinders  with  water  and 
a  portion  of  vinegar,  the  air  having  access;  by  which  means  it  was 
converted  into  a  white  substance,  a  mixture  of  carbonate  and  hydrate, 
as  we  riiall  find  below.  When  used  as  a  pigment,  this  white  lead 
was  very  liable  to  become  yellow,  in  consequence  of  which  the  pro- 
cess was  so  varied  as  to  fall  more  evidently  under  those  dependant 
on  «ngle  elective  affinity.  The  manufacturers  performed  upwards 
of  two  thousand  experiments  in  the  course  of  five  years,  and  produc- 
ed an  article  of  such  a  quality  that  in  1826  they  obtained  a  premium 
for  it  from  the  Franklin  Institute. 

2.  In  1818,  J.  Richards  obtained  a  patent  for  a  process  on  similar 
principles,  excepting  that  he  appears  to  have  employed  only  lead,  air 
and  water,  (Jour.  Frank.  Inst  vol.  xxvi,  pp.  125,  175.)  The  white 
lead  was  deficient  in  color  and  body,  as  may  be  seen  in  the  Techni- 
cal Collection  of  the  Franklin  Institute. 

1  In  the  Lond.  Jour,  of  Arts  &  Science,  vol.  v,  1835,  may  be  found  a 
patent  of  Torassa,  Muston  and  Wood,  in  which  granulated  lead  was 
shaken  in  a  moistened  state  on  trays  and  the  conuninuted  gray  mass 
exposed  to  the  air  until  a  white  lead  was  formed.  From  the  date  of  the 
patent,  1833,  it  is  very  possible  that  the  first  ideas  of  the  process  were 
derived  from  G.  F.  Hagner,  while  the  latter  was  in  England  in  1817-18, 
(Jour.  Frank.  Inst.,  vol  i,  3rd  series,  p.  159.)  <<It  is  said  that  upwards 
of  £  100,000  have  been  expended  at  Chelsea,  by  a  joint  ^ock  com- 
pany— for  executing  this  most  operose  and  defective  process.'^  (Ure's 
Diet.,  p.  1300.) 

4.  Notwithstanding  the  ill  success  of  these  processes,  we  find 
another  patent,  (Jour.  Frank.  Inst.,  vol.  xxvi,  p.  1 19,)  taken  out  by 
Homer  Holkmd,  in  which  the  same  mode  of  making  the  white  oxide, 
kc,  is  claimed  by  the  patentee,  excepting  that  to  make  the  carbonate, 
he  introduces  a  portion  of  carbonate  of  soda  into  the  water.  In  an 
amended  patent  (1838)  he  claims  the  use  of  any  alcaline  salt  or  sub^ 
stitute,  whose  elements  consists  of  oxygen,  carbon  and  hydrogen  in- 
stead ^alcaline  carbonates. 

S.  The  Jonr.  Frank.  Inst,  vol.  xxvi,  p.  123,  presents  another  patent 
by  Smith  Gardner  for  making  white  lead  by  attrition,  with  this  vari* 
atioQ,  that  the  operation  is  conducted  in  close  vessels  into  which  car- 
bonic acid  and  air  are  driven  during  the  attrition,  thereby  presenting 
^bem,  says  the  patentee,  <<to  the  suboxide  of  lead  in  its  nascent  state. 
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^<By  introducing  a  very  small  portion  of  vapour  of  vinegar"  with  the 
gases,  a  superior  article  is  at  once  obtained  perfectly  free  from  color* 

Before  passing  to  a  consideration  of  the  principles  involved  in  the 
above  processes,  we  may  be  allowed  to  remark,  1st.  That  by  a  com- 
parison of  the  dates  of  the  2nd  and  4th  patents,  it  is  clear  that  it  would 
be  very  advisable  for  patentees  to  examine  previous  patents  on  the 
same  subject,  before  they  lay  open  their  patent  to  legal  attacks  and 
flaws.  2nd.  That  by  comparing  the  3rd  patent  with  the  first  two^ 
it  is  evident  that  a  vast  amount  of  capital  might  be  saved  by  first  as- 
certaining what  results  others  have  obtained  before  we  enter  the  same 
field  of  research.  3rd.  That  the  4th  patent  shows  that  to  give  a  dear 
scientific  view  of  a  chemical  process,  something  more  is  requisite  than 
a  superficial  knowledge  of  the  science,  for  in  the  patentee's  first  pro- 
ject, he  calls  the  compound  produced  by  attrition  of  lead  a  suboxide^ 
and  in  the  amended  project  he  is  constrained  <<to  disclaim  the  opinion, 
that  plumbic  pulp,  under  any  circumstances,  can  be  considered  a  defi- 
nite compound,  and  much  less  an  oxide;  but  that  it  is  a  compound  of 
lead,  into  which  the  elements,  hydrogen,  carbon  and  nitrogen,  enter,  as 
well  as  oxygen."  Neither  of  these  views  being  correct,  it  would  have 
been  better  to  have  avoided  such  theoretic  expressions  altogether. 

Bonsdorf*  exposed  a  clear  surface  of  lead  to  moist  air  which  soon 
coated  it  with  suboxide.  A  similar  piece  of  lead  laid  in  pure  water 
containing  air  soon  began  to  form  a  cloud  of  hydrated  oxide  of  lead, 
which  dissolved  in  the  water.  The  smallest  quantity  of  foreign  mat- 
ter, particularly  of  a  saline  nature,  except  nitrates,  prevents  this  action; 
and  so  delicate  is  the  test  that  Bonsdorf  thinks  it  may  be  employed  to 
try  the  purity  of  water,  by  throwing  filings  of  metallic  lead  on  the 
surface  and  observing  a  few  minutes  whether  the  small  cloud  of  hy- 
drate appears;  which  only  occurs  when  the  water  is  pure.  This  fact 
shows  why  the  first  project  of  the  4th  patent  could  not  be  successful, 
by  introducing  a  carbonated  alcali  into  the  water  in  which  metallic 
lead  was  triturated  to  form  an  oxide  and  from  that  a  carbonate,  even 
if  there  were  no  other  groimds  to  repudiate  such  a  process.  So  far 
from  accelerating  it  must  have  retarded  the  operation. 

Bonsdorf  found  still  farther  that  if,  instead  of  permitting  the  lead 
to  form  a  hydrate  by  resting  in  the  water,  it  were  put  into  a  flask  and 
the  latter  closed  up  and  shaken,  suboxide  alone  formed  on  the  surface. 
He  explains  the  fact  on  the  theory,  that  when  the  lead  is  at  rest,  elec- 
tric currents  are  formed  between  the  metal  and  its  oxidized  points, 
which  determine  a  higher  oxidation,  even  as  far  as  red  lead,  accord- 
ing to  his  observations,  while  by  shaking,  the  currents  are  disturbed, 
and  the  whole  sur&ce  of  the  lead  becomes  suboxidized,  which 
prevents  further  oxidation  even  if  left  at  rest.    Hence  it  follows 

**  BnvUiM  Jahrisboricht,  1337, 
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that  the  lead  must  first  be  miiformly  subbxidized  by  trituratioD, 
and  as  it  passes  into  a  higher  state  of  oxidation  takes  up  water 
and  carbonic  acid,  but  in  the  3rd  patent  a  portion  of  the  oxide  and 
carbonate  evidently  formed  after  exposure  to  the  atmosphere.  It 
is  probable  that  in  all  such  cases  where  carbonic  acid  is  not 
artificially  used,  a  certain  quantity  of  that  acid  will  be  absorbed 
by  the  oxides  upon  exposure  to  the  air  subsequent  to  attrition. 
Hie  comminuted  lead  when  taken  from  the  trays,  where  the  lead 
was  (miy  moistened,  has  the  dark  gray  color  of  suboxide,  and  first  as- 
sumes its  white  appearance  by  exposure  to  the  atmosphere. 

Thjd  same  (demist  exposed  a  lead  plate  to  moist  air  until  the  whole 
sor&ce  was  suboxidized,  then  removed  it  from  a  portion  of  the  sur- 
face and  covered  this  with  water,  at  which  place  a  vegetation  was 
formed^  which  he  found  to  consist  of  one  atom  of  carbonate,  and  one 
atom  of  hydrate  of  lead.  It  is  therefore  a  simple  hydrocarbonate^f  lead. 
This  is,  in  all  probabiUty,  the  substance  that  is  formed  in  the  first  four 
patents,  where  carbonic  acid  was  not  artificially  introduced;  for  where 
the  quantity  of  this  acid  is  as  small  as  that  contained  in  the  atmos- 
pbeie^  and,  where  the  tendency  of  the  lead  is  also  to  form  a  hydrate, 
it  is  Qot  probable  that  this  acid  should  in  its  very  diffused  state  usurp 
the  place  of  much  of  the  hydrate. 

When  vinegar  is  introduced  in  these  processes,  another  operation 
takes  place,  which  induces  the  more  rapid  formation  of  an  oxide  of 
lead,  preventing  at  the  same  time  the  formation  of  as  much  hydrate, 
and  the  acetate  which  forms  being  simultaneously  decomposed  by 
carbonic  acid,  the  vinegar  as  rapidly  passes  to  another  portion  of 
oxide. 

In  BonsdorTs  experiments  the  hydrocarbonate  was  tried  as  a  pig- 
ment and  found  to  possess  little  body,  a  circumstance  which  will 
I^obably  hold  good  with  nearly  all  white  lead  made  by  the  above  pro- 
oessesjexcepting  the  last,andthe  modified  operations  of  the  first,  patent. 
In  the  fiith  patent  carbonic  acid  is  forced  in  with  atmospheric  air  and 
probably  acts  in  part  catalytically  by  inducing  the  formation  of  oxide, 
and  in  part  by  uniting  with  the  oxide  <<  in  its  nascent  state,'^  and 
thereby  preventing  the  formation  of  as  large  a  quantity  of  hydrate. 
It  is  said  moreover  that  the  white  lead  thus  obtained  is  equal  to  that 
iBQu&ctured  by  the  older  processes,  (Jour.  Frank.  Instr,  vol.  xxvi, 
p.  U5,)  but  I  question  whether  it  will  be  found  to  contain  a  requisite 
qnamity  ot  carbonic  acid  to  prevent  its  liability  to  become  yellow. 
It  KBxaSxxs  to  be  seen,  however,  whether  by  any  one  of  these  processes, 
^  ^hich  trituration  of  metallic  lead  is  the  chief  point,  the  mingled 
ixfinde  and  carbonate  of  lead  contains  a  sufficient  amount  of  carbo- 
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nate  to  prevent  its  becoming  yellow  by  emplojrment  as  a  pigment;  for 
that  was  the  chief  difficulty  experienced  by  the  first  patent,  and 
probably  will  be  an  objection  to  all  the  others;  and  it  will  be  shown 
below  that  the  more  highly  carbonated  the  lead  is,  the  less  it  is  sub- 
ject to  this  change.  The  economy  of  the  process  of  attrition  certain- 
ly demands  attention,  as  well  as  the  simple  arrangements  by  which 
it  may  be  effected,  but  then  the  question  returns,  whether  the  tenden- 
cy to  become  yellow  by  exposure  to  the  atmosphere,  or  of  vapors,  can 
be  obviated  by  giving  the  highest  dose  of  carbonic  acid,  partly  by 
driving  that  gas  through  the  apparatus,  and  partly  by  introducing 
another  ingredient  into  the  water  employed.  If  this  point  be  attained^ 
the  question  may  again  be  asked  whether  body  can  be  given  to  the 
compound,  and  whether  it  can  be  thus  made  destitute  of  a  crystaline 
structure,  for  in  the  experiments  of  Bonsdorf,  given  above,  the  vege- 
tation evinced  a  strong,  tendency  to  crystalization,  and  it  appears  that 
the  same  objection  is  generally  urged  against  white  lead  made  by  attri- 
tion, viz:  it  is  deficient  in  body. 

If  the  theory  advanced  in  the  fifth  patent  (Jour.  Frank.  Inst.,  vol. 
xxvi,  p.  123)  be  correct,  that  the  white  lead  formed  by  attrition, 
where  carbonic  acid  is  presented  to  oxide  of  lead  in  its  nascent  state, 
is  possessed  of  body  and  a  good  color,  then  we  may  hope  that  the  pro- 
cess of  attrition  may  yet  be  productive  of  good  results.  It  should  not 
be  forgotten,  however,  that  in  all  these  processes  carbonic  acid  is 
really  present  and  in  considerable  quantity,  if  we  suppose  a  large 
aniount  of  air  to  pass  over  the  agitated  lead,  but  then  the  quantity, 
relatively  to  the  oxygen  of  the  atmosphere  is  very  small.  I  would 
suggest  whether  it  would  not  be  desirable  to  perform  an  experiment 
in  a  similar  manner  to  the  above,  in  which  water  may  be  omitted 
and  due  proportions  of  air  and  carbonic  acid  driven  through  an  agi- 
tated apparatus  containing  simply  moistened  lead,  either  without  or, 
perhaps  better,  with  the  aid  of  steam,  or  at  a  higher  than  the  ordinary 
atmospheric  temperatures. 

II.  Processes  more  or  less  dependent  on  Single  Elective  •Affinity, 
— ^These  processes  all  depend  upon  the  decomposition  of  a  subsalt  of 
lead  by  carbonic  acid.  1.  Thfenard  made  the  first  suggestion  relative 
to  the  principle,  and  MM.  Brechoz  and  Leseur,  who  arranged  the 
contrivances  for  conducting  the  process,  received  a  prize  for  their 
white  lead.  Neutral  acetate  of  lead  was  digested  with  litharge  form- 
ing a  soluble  subacetate,  through  which,  diluted  with  water,  was 
passed  a  stream  of  carbonic  acid.  Carbonate  of  lead  precipitated  and 
there  remained  a  neutral  acetate  in  solution,  which  being  redigested 
with  litharge,  again  formed  a  subsalt  and  was  again  precipitated  as 
before.    Thus  ttie  acetate  of  lead  first  employed  was  constantly  used 
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in  the  operation,  a  siiiall  portion  of  new  material  being  added  e^ch 
time  lo  alloir  for  accidental  loss  and  waste.  All  subsequent  patents 
based  on  a  similar  principle  were  derived  from  the  above  patent, 
which  was  carried  out  on  a  large  scale  by  MM.  Roard  and  Brechoz. 
At  this  day,  a  large  portion  of  white  lead  used  in  France  and  Sweden, 
is  similarly  manufactured,  and  the  process  is  also  employed  in  Ger- 
many, England,  and  at  one  establishment  in  this  country,  in  Brook- 
lyn, New  York.  It  is  generally  believed  that  the  old  processes  for 
manufacturing  white  lead  by  using  fermenting  tan,  &c.,  and  that  in 
which  vinegar,  air  and  carbonic  acid  are  driven  into  chambers  con- 
tuning  lead  and  vinegar,  are  governed  by  different  principles,  but  it 
will  be  shown  that  they  are  essentially  the  same  with  those  where 
carbonic  acid  is  passed  through  a  subsalt  of  lead. 

A  Precipitating  Processes, — 2.  It  was  stated  above  that  G.  F. 
Hagner  obtained  a  patent  in  1817  for  manufacturings  white  lead  by 
attrition,  but  that  the  quality  of  the  material  being  inferior,  the  pro- 
prietors varied  the  apparatus  and  process  in  such  a  manner  as  to  ap- 
proach Th&nard's  method.  For  a  more  minute  description  of  their 
plan,  see  Jour.  Frank.  Inst.,  vol.  i,  3rd  series,  p.  158.  They  forced  car- 
bank:  acid  through  a  mixture  of  litharge,  pulpy  oxide  produced  by  at- 
tntioa,  and  vinegar,  and  their  white  lead  was  of  such  a  quality  as  to 
receive  a  medal  in  1826. 

3.  Button  and  Dyar  took  out  a  patent  for  making  white  lead,  the 
^ecificatioa  of  which  will  be  found  in  Rep.  Pat.  Inv.  vol.  x,  1838, 
with  a  drawing  illustrating  the  apparatus.  They  employed  purified 
carbonic  acid  from  the  combustion  of  coke,  which  was  passed  through 
a  mixture  of  litharge  and  nitrate  of  lead  dissolved  and  suspended  in 
vater,  and  kept  at  the  boiling  point  of  water  in  a  state  of  agitation 
by  the  issue  of  steam  in  the  bottom  of  the  decompo^ng  vats.  The 
carbonate  as  it  formed  was  drawn  up  by  a  pump,  suspended  in  water, 
and  falling  on  a  filter,  where  it  remained,  suffered  the  liquid  to  fall 
through  into  the  first  vat. 

4.  In  the  Jour.  Frank.  Inst,  vol.  xxv,  p.  197,  are  remarks  on  the 
manufacture  of  white  lead  by  Mr.  Benson  who  is  probably  the  same 
one  engaged  with  Mr.  Gossage  in  the  manufacture,  near  Birming- 
ham, England.  According  to  their  patent,  they  employ  of  vinegar 
-^  of  the  weight  of  litharge,  and  add  so  much  moisture  to  the  latter 
^it  merely  <<  feels  sensibly  damp  to  the.touch.'^  Heated  carbonic 
add  (from  coke)  is  passed  over  this  mixture  in  stone  troughs,  while 
<he  contents  are  powerfully  stirrred  up,  (Ure's  Diet.) 

5.  Cory's  patent  in  Rep.  Pat.  Inv.,  vol.  xii,  1839,  employs  carbonic 
acil  derived  from  a  lime-kiln,  introducing  it  into  a  chamber,  the  upper 
pan  or  ceiling  of  which  is  perforated  with  numerous  small  holes.    A 
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floiution  of  subacetate  of  lead  is  pumped  up  to  tbe  roof  of  the  cham- 
ber and  falls  through  the  amall  holes  like  a  shower,  absorbing  car- 
bonic add  in  its  descent 

These  are  the  principal  variations  in  the  precipitating  method  of 
Th&nard ;  all  are  referable  to  the  same  theory,  viz.,  the  decomposition 
of  a  sub-salt  of  lead  by  carbonic  acid*  The  last  is  evidently  the 
same,  excepting  that  the  operation  is  inverted,  and  instead  of  passing 
carbonic  acid  through  the  solution,  the  latter  drops  through  an  atmos- 
phere of  the  acid.  The  second  is  somewhat  analogous  to  the  fourth 
patent,  excepting  that  the  latter  prescribes  less  moisture  and  employs 
heated  carbonic  acid.  In  both,  the  acid  operates  by  forming  caibo* 
nate  of  lead  from  a  part  of  the  oxide  in  the  basic  acetate,  while  the 
latter,  becoming  more  neutral,  is  acted  upon  by  the  excess  of  litharge, 
forming  again  the  basic  acetate,  which  is  again  decomposed.  The 
third  patent  employs  a  basic  nitrate  of  lead,  i.  e,  nitrate  of  lead 
and  litharge,  instead  of  an  acetate,  which,  together  with  the  boiling 
state  of  the  solution,  constitutes  its  difference  from  the  others. 

According  to  the  observations  of  Robiquet,  Pfaff,  and  others,  the 
carbonate  of  lead  obtained  by  precipitation  with  carbonic  acid  is  a 
neutral  salt,  consisting  of  one  atom  each  of  aicid  and  base,  the  only 
water  present  being  hygroscopic.  In  the  Bullet,  d.  Sciences,  &c.  en 
Neerlande,  vol.  i,  p.  302,  Mulder  has  shown  that  the  white  leads  of 
commerce  consist  of  two  atoms  of  carbonate  of  lead  and  one  atom  of 
hydrate,  but  i  do  not  loiow  whether  he  experimented  on  wliite  lead 
precipitated  by  carbonic  acid,  among  the  rest;  the  probability  is  that 
he  did,  for  the  process  is  evidently  similar  to  the  older  method,  in 
which  a  fermenting  material  is  employed. 

The  carbonate  of  lead  formed  by  these  processes,  whether  similar 
or  not  in  composition  to  the  ordinary  kinds,  differs  in  one  essential 
point,  that  it  will  not  cover  as  well,  and  has  less  body;  and  Dr.  Ure  ap* 
pears  to  have  first  pointed  out  the  cause  of  this  defect;  for  on  ex- 
amining it  microscopically,  he  found  it  to  consist  of  small  crystaline 
particles,  with  a  certain  degree  of  translucency.  White  lead  pro- 
duced by  the  older  methods  is  superior  to  it  in  these  respects,  which 
Mr.  Benson,  and  I  think  justly,  refers  to  <<its  never  having  departed 
from  the  solid  state,''  and  that  the  particles  'Miave  not  been  at  liberty 
to  arrange  themselves  symmetrically."  In  his  patent,  therefore, 
(fourth,)  he  employs  a  quantity  of  moisture  just  sufficient  to  deter- 
mine the  action  of  the  carbonic  acid.  It  is  said  that  Messrs.  Gossage 
and  Benson  produce  forty  tons  of  excellent  white  lead  per  week, 
(lire's  Diet,) — ^La  Societ6  d'  Encouragement  made  a  large  number 
of  experiments  on  the  various  kinds  of  white  lead,  and  came  to  tbe 
conclusion  that  that  produced  by  precipitation  will  cover  as  well  as 
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tbe  otheiiB,  bat  leqnires  more  coatings,  that  it  hu  a  degree  of  trans- 
laoeacf  ,  but  timt  it  is  whiter  than  that  made  by  the  older  process.' ' 
(Diet  de  P  Industrie,  &c.,  Tome  iii,  p.  164.)  It  may  be  that  this 
defect  of  body  may  be  remedied  by  violent  agitation  during  the  pro- 
cess of  precipitation,  which  would  disturb  the  crystalization.  If  so, 
the  third  patent  should  produce  a  dense  material,  and  it  is  probable 
that  the  violent  stirring  in  the  fourth  may  have  this  effect  in  addition 
to  its  exposing  a  greater  surface  to  the  action  of  the  carbonic  acid. 
We  shall  dismiss  the  fifth  patent  with  the  remark  that  the  extent  of 
apparatas  required  is  decidedly  objectionable,  and  that  it  is  inefficient, 
since  the  liquid  must  be  pumped  up  several  times,  and  suffered  to 
M  in  lowers,  before  the  decomposition  is  sufficiently  effected. 

There  are  several  points  deserving  of  notice,  relative  to  this  mode 
of  manufacturing  white  lead.  The  quantity  of  litharge  obtained  in 
different  processes  of  thg^arts  is  greater  than  the  commercial  demand 
for  it,  and  as  a  reconversion  of  it  into  metallic  lead  is  attended  with 
a  loss  of  more  than  one-sixteenth  of  its  weight,  it  is  desimble  to  find 
purposes  to  which'it  may  be  directly  applied,  unattended  with  loss^ 
These  processes  for  making  white  lead  are  of  such  a  character,  and 
hence,  if  the  best  quality  of  white  lead  cannot  now  be  made  by  them, 
it  is  worth  devoting  time  to  their  improvement.  But,  again,  there  is 
a  moch  greater  nicety  in  conducting  these  operations  over  the  old 
methods,  and  there  may  be  introduced  into  them  a  greater  certainty 
in  regard  to  the  amounts  of  the  several  materials  employed,,  circum- 
stances which  certainly  impart  some  value  to  them  considered  with 
reference  to  the  health  and  cleanliness  of  operatives,  and  to  economy 
to  the  manufacturer.  Of  all  the  processes  given  above  I  should  be 
inclined  to  prefer  that  of  the  fourth  patent,  as  being  most  likely  on 
theoretic  grounds  to  produce  the  best  result.  Before  closing  this  por- 
tion of  our  subject,  we  must  make  reference  to  the  manufactory  at 
Brooklyn,  New  York,  the  'only  one  in  this  country,  as  far  as  my  in- 
formation extends,  where  Thinard's  principle  is  successfully  pursued. 
The  sample  of  white  lead  from  this  establishment,  offered  at  the  ex- 
hibitiMm  of  the  Franklin  Institute  last  Fall,  was  considered  to  be  about 
equal  to  the  others,  and  spoke  well  for  the  method,  if  it  was  made  on 
this  principle,  for  I  understand  they  pursue  both  the  older  and  the 
fiecipitating  processes. 

B.  Older  processes. — ^Among  these  we  include  the  okl  Dutch  me* 
diod,  where  a  fermenting  material  was  employed,  and  that  which 
substitutes  a  heated  chamber  for  the  fermenting  beds.  The  oldest 
tuamtg  these  is  probably  that  which  originated  in  Holland,  where 
foUed  aheet  lead  is  placed  in  earthen  pots  containii^  a  small  quantity 
of  vineger  in  the  bottom,  and  tibese  pots,  then  buried  in  dung,  which, 
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by  its  fermentation,  produces  both  heat,  steam,  and  carbonic  acid. 
This  method  being  that  which  is  chiefly  pursued  in  this  country,  we 
shall  not  enter  into  technical  details  respecting  it  The  English  sub- 
stitute fermenting  tan  for  dung,  otherwise  the  process  is  the  same. 
The  Kremser  white  is  produced  by  a  variation  of  the  same  process. 
It  is  conducted  in  different  parts  of  Austria,  particularly  at  Klagen- 
furth,  in  Garinthia,  and  the  lead,  which  is  very  pure,  is  obtained  from 
Bleiberg,  in  Garinthia.  Sheets  of  lead  are  himg  in  small  wooden 
troughs,  in  the  bottom  of  which  is  poured  mixtures,  varying  in  dif- 
ferent establishments,  sometimes  equal  parts  of  wine  lees  and  vine- 
gar, &c.  The  troughs,  to  the  number  of  ninety,  more  or  less,  are 
placed  in  a  chamber,  each  one  closed  up,  and  the  whole  chamber 
heated  by  a  furnace  to  about  the  temperature  of  100°  Fahrenheit.  If 
the  heat  be  too  high,  carbonic  acid  escapes,  and  less  white  lead  is  the 
result.  It  is  generally  conceded  by  the  best  judges  that  the  best 
Garinthian  white  lead  is  superior  to  all  other  kinds. 

Now  if  we  suppose  that  twenty-three  out  of  twenty-four  hundred 
weight  of  lead  are  converted  into  white  lead,  then  for  these  twenty- 
three  hundred  weight  may  be  employed  nearly  1300  lb.  of  vinegar, 
of  such  a  strength  that  it  would  convert  128  lbs.  of  lead  into  neutral 
acetate.  It  is  true  that  in  different  establishments  the  relative  quan- 
tities of  vinegar  and  lead  vary,  but  still  the  variation  is  an  immaterial 
point,  for  the  former  is  rarely  more  than  the  fractional  part  of  the 
lead  employed ;  thus  a  pint,  or  a  half  pint  of  comparatively  weak  acid 
is  used  to  three  pounds  of  lead.  It  is  therefore  clearly  evident  that 
the  former  theory,  that  vinegar  both  yielded  oxygen  and  carbonic 
acid,  or  either  one,  to  form  white  lead,  is  either  wholly  without  foun- 
dation, or  else  its  service  in  this  respect  would  produce  but  a  very 
small  part  of  the  white  lead,  which  is  actually  obtained ;  or  suppose  that 
a  bed  of  6,000  pots,  of  ten  tier,  and  600  in  a  tier,  or  layer,  contained 
one  pint  of  vinegar,  and  three  pounds  of  lead  in  each,  and  that  the 
pint  of  acid  pontained  one  ounce  of  dry  acetic  acid ;  the  whole  bed 
would  then  contain  18,000  lbs.  of  lead,  and  6,000  oz.  of  dry  acid- 
But  this  acid  would  consist  of  2852.4  carbon,  2798.4  oxygen,  and 
349.2  hydrogen  in  ounces.  Then  the  2852.4  oz.  of  carbon,  if  con- 
verted into  carbonic  acid,  would  take  up  3,015  lbs.  of  lead  to  form  a 
<^bonate,  or  about  one-sixth  of  the  metal  contained  in  the  bed,  while 
the  above  amount  of  oxygen  would  only  take  up  2,268  lbs.  of  lead 
to  make  an  oxide,  or  one«eighth  of  the  amount  of  metal  which  is 
present.  It  follows  clearly  that  the  acetic  acid  is  neither  employed 
to  yield  oxygen  for  oxidizing,  nor  carbon  for  producing  a  carbonate, 
to  any  appreciable  extent,  and,  moreover,  it  should  not  be  forgotten 
that  a  much  smaller  quantity  of  vinegar  will  suffice  to  produce  a  car- 
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bonate  than  is  specified  above.    The  chief  products  arising  from  the 
fermentation  of  dung  are  carbonic  acid,  carbonate  of  ammonia  and 
water,  the  second  of  which  may  be  omitted,  as  it  arises  in  small 
quantity  from  tan,  which  is  employed  with  success  in  England.    The 
heat  of  fermentation  then  will  raise  vapour  of  vinegar,carbonic  acid  and 
water;  but  there  is  another  material  of  value  present  in  this  process, 
the  atmosphere,  notwithstanding  experiments  made  in  Europe,"*  which 
seemed  to  show  that  its  presence  deteriorated  the  colour  of  the  white 
lead ;  for  in  all  the  ordinary  processes  it  must  be  present,  and  in  those 
which  follow  it  has  been  shown  by  direct  experiment  to  be  essential 
to  the  formation  of  oxide.    The  moisture  which  is  present  appears  to 
act  chiefly  by  determining  the  action  of  the  other  substances,  and  not 
to  be  decomposed,  for  we  have  no  evidence  of  its  decomposition,  and 
the  changes  which  ensue  to  the  lead  can  be  satisfactorily  explained 
without  it     It  may,  however,  be  maintained  that  it  assists  in  form- 
ing oxide,  but  in  the  subsequent  experiments,  air  being  found  neces- 
sary, proves  that  the  chief  use  of  the  latter  is  to  oxidize  the  lead. 
We  have  shown  above  that  in  BonsdorPs  experiments  the  lead  Will 
oxidize  in  a  moist  atmosphere,  and  that  the  presence  of  carbonic  acid 
tends  to  hasten  the  operation,  with  the  production  of  a  carbonate; 
acetic  acid,  then,  by  its  more  energetic  action,  will  surely  produce  an 
acetate,  and  where  its  quantity  is  small,  this  will  be  a  sub-salt.    But 
there  is  carbonic  acid  also  present,  and  the  material  must  be  moist 
enough  to  determine  its  action  in  decomposing  the  acetate;  while  the 
acetic  acid,  thus  slowly  disengaged,  will  act  similarly  on  another  por- 
tion of  the  metal,  or  its  oxide.    To  this  it  may  be  objected,  that  at 
length  there  will  be  a  neutral  salt  formed,  which  the  carbonic  acid 
cannot  decompose.    It  is,  however,  shown  that  this  acid  will  decom. 
pose  even  the  neutral  salt  to  a  certain  extent,  when  it  is  in  solution- 
It  is  not,  however,  necessary  to  suppose  this,  for  during  the  length  of 
time  required  for  tne  conversion  of  the  lead,  the  whole  of  the  vinegar 
might  be  evaporated  without  its  being  noticed  by  its  odour  above  the 
bed  to  any  appreciable  extent,  and  as  each  successive  portion  of 
acetate  is  decomposed,  a  portion  of  the  acid  may  thus  be  volatilized 
and  escape  into  the  atmosphere.    Another  explanation  of  this  pre- 
sently appears.     That  acetate  of  lead  is  thus  formed  is  shown  from 
the  amount  of  it  lost  upon  washing  white  lead,  which  is  so  great  that 
A  becomes  a  question  with  the  manufacturer  whether  it  might  not  be 
le^xtracted  as  acetate,  or  better  in  some  other  form.    It  may  be  far- 
ther objected  that  if  carbonic  acid  is  thus  employed  to  decompose  the 
generating  acetate,  why  will  it  not  do  it,  when  a  piece  of  the  lead  in 
a  pot  dips  into  the  acid,  for  in  this  case  only  acetate  is  the  result. 

•*  Benelios'  Elementi  of  Cbcmittry. 
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To  this  it  may  be  aasweied  that  frora  the  known  superior  enei^  of 
the  acetic  acid,  it  forms  an  acetate  with  great  rapidity,  the  small  crjrs- 
tals  of  it  below  acting  with  capillarity  to  convey  the  acid  to  the  upper 
portions  of  the  metallic  coil,  while  the  slowly  disengaged  carbonic 
acid  can  affect  the  merely  moistened  crystaline  mass  with  difficulty, 
and  certainly  not  materially,  excepting  on  its  siurface.  The  conclu- 
sion, then,  is  that  the  process  is  substantially  the  same  as  in  Th^nard's 
method,  after  the  lead  is  oxidized  by  a  moist  atmosphere,  viz.,  that  a 
sub-acetate  is  formed  which  is  simultaneously  decomposed  by  car- 
bonic acid,  and  ttiat  the  more  neutral  salt  thus  generated  being  again 
rendered  basic  by  another  porticMi  of  olcide  is  again  decomposed, 
while  the  iinal  formation  of  an  acid  salt  is  prevented  by  the  gradual 
escape  of  a  portion  of  the  vinegar.  We  are  not,  however,  left  ui 
doubt  as  to  the  latter  point,  for  it  has  been  found  that  a  peculiar 
etherial  substance  is  obtained  during  the  process,  called  acetoncy 
which  may  be  obtained  by  passing  acetic  acid  through  a  heated  glass 
tube,  or  by  the  dry  distillation  of  an  acetate.  It  is  composed,  accord- 
ing to  the  views  of  the  best  chemists,  of  3  vol.  carbon  +  6  vol.  hy- 
drogen -h  I  vol.  oxygen,  and  its  origin  from  acetic  acid  may  be  thus 
expressed, 

1  atom  acetic  acid,  -  -  -        4G4-6H-fdO 

Subtract  1  atom  carbonic  acid,  -  O  +20 

There  remains  1  atom  of  acetone,  -        dC4-6'H4-lO 

so  that  acetic  acid  is  resolved  into  acetone  and  carbonic  acid.    By 
heating  the  neutral  dry  acetate  of  lead,  it  fuses  and  evolves  carbonic 
acid  and  acetoue  to  a  given  point,  when  it  congeals  and  forms  a  basic 
(two^hirds,)  acetate,  which  requires  a  higher  temperature  for  its  de- 
composition.   One-third  of  the  acetic  acid  in  the  neutral  salt  is  thus 
decomposed,  and  there  remains  a  basic  salt.*    Now  if  the  above 
given  explanation  of  the  formation  of  carbonate  of  lead  be  correct, 
then  from  the  middle,  towards  the  close  of  the  process,  when  a  neu- 
tral salt  wUl  be  forming,  the  constant  presence  of  a  considerable 
amount  of  heat  will  tend  to  form  acetone  and  carbonic  acid,  the  former 
of  which  escapes  into  the  atmosphere,  while  the  latter  assists  in  de- 
composing the  basic  acetate  which  remains.    The  latter  is  thus  re- 
resolved  into  a  neutral  salt  to  be  again  subjected  to  the  same  decom- 
position as  before.    It  might  be  supposed  that  this  theory  would 
account  for  the  formation  of  all  the  carbonate  of  lead,  but  it  has  been 
shown  above  that  the  quantity  of  vinegar  is  too  small  as  compared 
with  the  metallic  lead,  and  from  the  relative  amount  of  the  two,  the 

*  Wb*bl0t  in  bendiiis'  Chemiady,  toI.  tui,  p.  698« 
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conversion  of  the  greater  part  of  the  lead  into  its  carbonate  must  be 
explained  on  Th^nard's  principle. 

These  views  of  the  author  were  first  cursorily  expressed  in  a  re- 
port by  the  Franklin  Institute,  (Journal  for  1839,)  and  I  find  that  the 
same  views  are  held  by  Mitscherlich,  in  vol.  ii.  of  his  Elements,  Ber- 
lin; 1840.  Benson  alludes  to  a  similar  view,  (Jour.  Fr.  Inst  vol.  xxv. 
p.  197,)  but  refers  it  chiefly  to  his  process,  (see  above.)  I  have  given 
my  opinions  more  at  large  on  this  subject,  since  some  of  the  most 
eminent  chemists  have  advanced  the  opinion,  and  I  believe  it  is  gener- 
ally held,  that  the  formation  of  carbonate  of  lead  by  the  old  process 
depended  mainly  on  the  decomposition  of  acetic  acid. 

C.  Ntxctr  processes. — ^I  have  understood  that  experiments  were 
performed  many  years  since,  with  the  view  of  making  white  lead,  by 
the  introduction  of  vapour  of  vinegar,  air,  and  carbonic  acid,  into 
heated  apartments  containing  lead,  but  as  I  am  unable  to  find  the 
authority  for  this,  I  shall  pass  to  those  with  which  I  am  acquainted. 

Mr.  E.  Clark  took  out  a  patent  in  1828  for  a  process  for  making 
white  lead  in  close  chambers,  heated  by  steam,  into  which  he  intro- 
duced carbonic  acid  and  air,  the  vinegar  being  in  a  trough,  and  ruu- 
Ling  through  the  chamber,  and  heated  by  steam  passing  through  its 
double  bottom,  (Jour.  Fr.  Inst.  vol.  xxv.  p.  232.)  Richards'  patent 
was  taken  out  subsequently,  and  differed  in  the  introduction  of  steam 
into  the  chamber,  besides  some  minor  differences  of  arrangement.  I 
should  suppose  that  the  vapourized  vinegar  would  afford  sufficient 
steam,  as  in  the  first  patent,  the  object  being  merely  to  ensure  the 
action  of  the  other  materials. 

It  will  be  observed  that  the  process,  chemically  speaking,  is  the 
same  in  these  patents,  as  in  Th^nard's  method,  or  the  older  processes, 
viz.,  that  an  oxide  and  acetate  are  formed  and  decomposed  by  car- 
bonic acid. 

The  carbonate  formed  by  the  above  processes,  the  older  and  newer, 
is  composed  of  two  atoms  of  carbonate,  and  one  of  hydrate  of  lead, 
but  the  difference  between  them  and  Th^nard's  lies  in  the  crystaline 
mnnlar  state  of  the  latter,  while  in  the  former  <<the  lead  has  not  de- 
parted from  the  solid  state,"  and  is  therefore  more  compact  or  amor- 
phous, and  has  greater  body.  A  portion  of  white  lead  manufactured 
^ceoidmg  to  Clark's  process  was  exhibited  at  the  Franklin  Institute 

^  Fall,  and  pronounced  equal  to  the  others,  it  not  being  known  at 

^  time  that  it  was  thus  manufactured.    A  sample  of  Richards'  is  in 
the  Technical  Cabinet  of  the  FrankUn  Institute. 

The  main  question  relative  to  the  newer  processes  touches  their 

wonwny,  a  point  which  we  do  not  propose  to  discuss,  as  foreign  to 

^nature  of  this  essay.    Certainly  they  offer  greater  neatness  of  ar- 
il* 
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W^gmmif  and  avoid  the  twavy  loeaea  from  breakage  of  potB,  while 
the  materials  employed  are  economical^  but  then  again  they  require 
their  peculiar  ejqpenditmre.  jGmt  the  productioa  ctf  caiboaic  acid  and 
steam. 

:  III.  Processes  depemkni  an  dauik  elective  affinity. — The  prin* 
ciple  of  these  processes  is  net  novels  although  various  patents  have 
been  tal^en  out  latterly  based  upon  it,  depending  on  the  precipitation 
of  a  salt  of  lead  by  a  carbonated  alkali.  Some  are  simple,  others  of  a 
very  complicated  character,  as  the  folio-wing  selections  will  show. 

Hemming's  Lond.  Jour^  vol.  xiL  Nitrate  of  soda  a  decomposed  by 
sulphuric  acid,  by  which  nitric  acid  is  obtained,  and  sulphate  of  soda. 
The  sulphate  of  soda  is  decomposed  by  charcoal,  chalk,  &c.,  and  a 
carbonate  of  soda  produced.  The  nitric  acid  first  obtained  is  em* 
ployed  to  form  a  nitrate  with  lead  or  its  oxide,  and  this  in  solution  is 
precipitated  by  the  carbonate  of  soda.  Thus  we  have  obtained  a 
carbonate  of  lead  and  nitrate  of  soda,  the  latter  of  which  is  again  de- 
composed as  above.  To  say  the  least  of  it,  the  process  is  highly  in- 
genious, and  involves  not  a  little  chemical  knowledge,  while  like 
Th^nard's  process  the  original  salt  is  recovered,  excepting  an  allow- 
ance for  accidental  waste. 

Watt  &  Tebbutt's  patent,  Liond.  Jour.  vol.  xiii.  Chloride  of  sodium, 
(common  salt,)  and  litharge  are  heated  to  make  chloride  of  lead. 
Three  parts  of  the  latter  are  mingled  with  one  of  red  lead,  and  sul- 
phuric acid  added,  while  steam  heat  is  applied.  There  remains  sulphate 
of  lead,  and  chlorine  is  evolved.  The  sulphate  is  then  treated  with 
carbonated  alkali,  which,  according  to  the  patent,  will  make  hydrate 
with  a  little  carbonate  of  lead,  through  which  carbonic  acid  is  passed, 
to  fully  carbonate  it.  The  chloride  of  lead  is  also  treated  with  nitric 
acid,  and  carbonated  in  a  similar  manner.  Farther,  lead  is  dissolved 
in  nitric  acid,  and  precipitateet  by  a  caustic  alkali,  or  earth.  This 
patent  is  evidently  complicated,  perhaps  too  much  so  for  practical 
purposes,  and  unless  the  patentee  employs  a  mixture  of  carbonated 
with  caustic  alkali,  I  do  not  know  how  he  is  to  obtain  a  hydrate  with 
a  little  carbonate;  I  would  rather  reverse  it,  and  say  carbonate  with 
a  little  hydrate.  By  employing  red  lead  with  the  chloride,  the  metal 
is  oxidized  by  it,  so  that  chlorine,  and  not  hydrochloric  acid,  is  the 
result;  but  why  should  the  evolution  of  chlorine  be  connected  with  a 
white  lead  establishment? 

Leigh's  patent.  Rep.  Pat.  In  v.  vol.  xiv,  1840,  employs  first,  nitric 
acid  to  act  on  galena,  to  obtain  a  nitrate  of  lead;  2nd,  carbonate  of 
anunonia  purified  from  gas  liquor,  or  from  the  distillation  of  organic 
substances ;  3rd,  decomposes  the  nitrate  by  this  carbonate,  obtaining 
carbonate  of  lead  and  nitrate  of  ammonia;  4tb,  decomposes  the  sul* 
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piiale,  or  chknide^  of  load  by  carbonate  of  ammonia*  In  oooaeqaenoe 
of  the  amount  of  litharge  produoed  collaterally  in  several  branches  of 
ait,  the  action  of  nitric  acid  on  galena  appears  to  be  no  improvement, 
puticalarly  as  a  ^portion  of  the  acid  is  decomposed  and  lost,  by  yield- 
ing oxygen  to  the  lead  to  form  the  whole  of  the  oxide.  If  the  car- 
bonate of  ammonia  can  be  obtained  at  a  cheaper  rate  than  those  of 
soda,  or  potassa,  and  of  a  sufficient  degree  of  purity,  the  process  might 
be  a  good  one,  but  this  may  be  questionedi  and  even  if  a  sulphate  or 
a  muriate  of  anmu^nia,  be  obtained,  for  which  there  is  a  ready  sale,  I 
question  whether  the  process  would  then  be  economicaL 

It  is  not  necessary  to  enumerate  more  of  these  highly  chemical  pro- 
cesses, for  it  must  be  evident  to  any  one  acquainted  with  the  present 
state  of  chemical  science,  that  they  might  be  varied  <<ad  infinitum." 
The  main  questions  are  the  economy  of  the  processes  and  the  quality 
of  the  material  produced.    In  reference  to  the  former  point,  I  would 
merely  remark  that  I  doubt  much  whether  such  processes  can  be 
soocessful,  where  the  only  object  is  the  manufacture  of  white  lead; 
they  ought  to  be  connected  with  other   chemical  manufactures, 
ib&  various  processes  of  which  should  be  << dovetailed"  into  each 
oto,  so  that  collateral  products  may  be  wrought  up  to  other  pro- 
tect? of  great  utility  in  the  arts,    I  have  not  yet  seen  a  good  anar 
IjiHs  of  while  lead  made  by  these  chemical  processes,  but  from  my 
own  experiments  I  believe  it  will  prove  to  be  like  the  others,  a  mix- 
ture of  hydrate  and  carbonate,  for  upon  precipitating  concentrated 
sointions  of  carbonate  of  soda  and  acetate  of  lead,  carbonic  acid  is 
oniibrmly  generated,  and  escapes  with  slight  effervescence.    With  a 
pore  basic  acetate  this  does  not  take  place,  because  the  carbonic  acid 
which  would  have  escaped  unites  with  the  soda.    The  decomposi- 
tions may  be  thus  illustrated. 

Carbonate  of 
soda, 

Neutr.  acet.  of 
lead. 

Carbonate  of 
soda. 


CO* 

Carbonic  acid. 

2C  02 

•Basic  carbonate  of  lead. 

3Na0 

Acetate  of  soda. 

3  A 

Acetate  of  soda. 

SPftO 

Basic  carbonate  of  lead. 

C0» 

Acet.  and  carb.  of  soda. 

2  CO* 

•  Basic  carb.  of  lead. 

3Na0 

Acet.  and  carb.  of  soda. 

2  A 

Acet.  and  carb.  of  soda. 

3F60 

Basic  carb.  of  lead. 

acet  of 
lead^ 

So  that  in  either  case  a  basic  carbonate  of  lead  results,  the  excess  of 
oxuie  uniting  with  a  proportion  of  water  to  form  a  hydrate.  It 
woaid,  Aerefore,  appear  that  the  white  lead  thus  produced  is  similar 
to  that  resulting  from  Tb^nard's  principle,  under  all  its  modifications^. 
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Whether  it  forms  as  good  a  pigment  as  that  prdduced  by  the  older 
processes  I  cannot  determine,  having  never  heard  the  results  of  its 
application. 

Conclusion. — Mulder,  (before  quoted,  Bullet,  d.  Sci.  &c.,  in  Neer- 
lande  L,  p.  302,)  examined  a  white  lead  made  by  a  process  lately 
patented  by  Stratingh,  and  found  it  to  consist  of  three  atoms  of  car- 
bonate, and  one  of  hydrate.  This  method  of  manufacture,  which  I 
have  not  seen  described,  has  a  decided  advantage  over  others,  by  its 
not  becoming  yellow  in  as  short  a  time  when  employed  as  a  pigment^ 
and  Mulder  therefore  believes  that  the  hydrated  oxide  is  the  princi- 
pal cause  of  this  change  of  colour,  as  sulphuretted  hydrogen  affects 
the  carbonate  less  than  the  hydrate.  That  this  view  is  correct  is 
shown  from  the  great  tendency  to  become  yellow  possessed  by  the 
compound  containing  one  atom  each  of  carbonate  and  hydrate.  (See 
the  commencement  of  this  essay.)  The  ordinary  carbonates  will  ab* 
sorb  a  certain  quantum  more  of  carbonic  acid,  but  never  so  much  as 
to  expel  all  the  water  and  form  a  neutral  salt.  This  curious  fact 
seems  to  show  that  there  is  a  stronger  affinity  between  the  hydrate 
and  carbonate  than  between  carbonic  acid  and  oxide  of  lead,  to  form 
a  neutral  salt,  and  from  all  the  above  processes  it  is  evident  that  there 
is  a  superior  tendency  to  form  a  compound,  cofnsisting  of  two  atoms 
of  carbonate  and  one  atom  of  hydrate. 

It  appears,  then,  from  the  preceding,  that  we  are  acquainted  with 
at  least  three  distinct  varieties  of  white  lead : 

Hydrotricarbonate,  -        (P*0  +  H0)  +  (PA04.C0«) 

Hydrobicarbonate,      -  (P*0  +  H0)+2(PA04-C0») 

Hydrotricarbonate,  -        (P  A  0  +  H  0)  +  3  (P  A  0  +  C  0») 
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•/^  neto  method  of  involving  Polynomials  ta  any  power.   By  Wm.  J. 

Lewis,  Civil  Engineer. 

Having  directed  my  attention,  some  months  since,  to  the  method 
given  in  all  our  treatises  on  Algebra,  for  the  involution  of  expressions 
consisting  of  several  terms  to  any  power,  it  occurred  to  me  that  a  more 
expeditious  mode  might  be  devised,  and  by  pursuing  the  investiga- 
tion given  below,  I  discovered  the  law  by  which  the  co-efficient  of 
any  term  is  found. 

If  we  raise,  by  actual  multiplication,  any  binomial  a  +  bto  an jr 
power,  we  soon  find: 
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First — ^Tbat  thefirstteim  of  the  expression  k  niiiised  tolbegivea 
pover. 

Second. — ^That  the  second  tenn  is  a  affeeted  with  an  exponent  one 
tess  than  the  index  of  the  power  multiplied  by  b,  and  having  for  a 
co-efficient  the  index  of  the  power. 

TSardL — ^That  in  each  succeeding  term  the  exponent  of  a  is  one 
I^  and  the  exponent  of  b  one  greater  than  in  the  preceding  term. 

Let  an  expression  a+b+c+d+e^  consisting  of  at  least  as  many 
tenns  as  there  are  units  in  the  index  of  the  given  power,  be  required 
to  be  raised  to  the  fifth  power. 

From  what  we  have  stated  in  relation  to  the  second  term  of  a  bi- 
nomial,  it  will  be  perceived,  by  confining  our  attention  to  this  second 
term,  and  disregarding ^  for  the  present,  all  other  terms;  that 

c+A*—  2flpA+&c 

a+A4,c3«8(g  +  &)4-c««  3  (a  +  A)«c+&c 

a+ft4.c  +  rf*«(a  +  A+c)  +  rf^«  4  (a  +  6+c)3rf+&c. 

a+6+c+£/+€«  — (a  +  6+c+</)  +  €'=5(a+6+©+rf)*«  +  &c. 

Swr  we  know  the  value  of  the  first  term  of  the  development  of 
esch  of  the  expressions  on  the  right  of  the  p&ge.  Hence,  confining 
mar  attention  to  this  first  term,  and  disregarding  all  the  others,  we 
have; 

^4n&«-  2ab+iiC 

a+b+i^'^  3(a+6)*c+&c.=.  3  a^c+iieL 

a+&+c+>»         4(a+A  +  c)»rf+&c-.        4  a^d+&c 
a+b  +  c+d+e'^5{a  +  b  +  c+d)^e+SiC.^       5  a^e+&c. 

Consequently,  by  substitution,  we  have 

{a+b+c+d+ey 
»5{a  +  b  +  c+d)^e+iic. 

^SAia  +  b+cyde+SLC. 

a.  5.4.3  (a + *)*  cd€ + &c. 

-5.4-3.2  a6cde+&c.  "      «      5A.3.2  abcde 

p 

Hence,  if  P -co-efficient  of  aAcrfe-  5.4.3.2,  --co-efficientof  a»6erf, 

"D  P 

1-eo-efficient  of  a'be,  ^^-co^fficient  o{a*b  md^j^  -  co- 

effideat  of  a'  •  

If  instead  oCa  +  b  +  c+d+e^  we  had  examined  the  equivalent  ex- 

p^sion  i  +  b+c+d+i^,  we  should  have  found  as  ter^^^^^^^^  the  de- 
Tdopment  e-,  5aeS  5.4acfeS&c.,  from  which  we  perceive  that  the  co- 


first  term  a' 

ic      it  5  a^e 

a      «  .  5.4  a^de 

«      «  5.4.3  a^cde 
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efficients  of  the  powers  of  a  multiplied  by  any  number  of  other  termS; 
are  also  the  coefficients  for  like  powers  of  each  of  the  other  letters 
multiplied  by  the  same  nimiber  of  other  terms. 

From  the  results  obtained  in  the  preceding  investigation  we  learn 
that  the  coefficient  of  the  product  of  cis  many  letters^  as  there  are 
units  (nj  in  the  index  ofthepowersy  is  n.  n — 1  n — 2 , . .  3.2.1,  The  in- 
troductidn  of  additional  terms  into  the  root  will  not  change  the  value  of 
this  co-efficient,  as  no  more  than  n  terms  can  enter  into  any  expression 
in  the  development. 

We  also  remark  that  a  is  changed  into  a*  by  dividing  the  co-efli- 
cient  of  the  term  involving  a  by  2,  a*  into  a*  by  dividing  its  co-effi- 
cient by  3,  a»  into  a*  by  dividing  its  co-efficient  by  4,  &c.  Hence 
we  infer  generally; 

JTiat  the  coefficient  of  a  term  involving  a  letter  affected  with  an 
exponent  one  greater  than  in  a  preceding  termy  is  found  by  di- 
viding the  co-efficient  of  the  preceding  term  by  the  greater  exponent. 

And  conversely ;  That  the  coefficient  of  a  term  involving  a  letter 
affected  urith  an  exponent  one  less  than  in  a  preceding  term  is  found 
by  multiplying  the  coefficient  of  the  preceding  term  by  the  greater 
exponent. 

I  have  demonstrated  the  truth  of  these  rules  for  the  powers  of  any 
letter  united  to  the  simple  product  of  other  letters.  It  remains  to  be 
proved  that  it  is  equally  applicable  to  terms  involving  combined 
powers  of  letters,  as  a^c^Cy  a«c*&c.  Let  N  be  the  co-efficient  oi  a^dc* 
and  put  c-»m+7i,  then  Na*cc«s«Na>rf(i»-hw)«—2Na«rf»»n-f-&c 
Hence  N»4    the   oo-efficient   of  a*dmn^h    the    co-efficient  of 

p 

a^cde^  777,. 
2.2 

Again  let  m  be  the  co-efficient  of  a^c^  and  putting  c^fn  +  n  as 
before;  we  have  i»a*c«srina«(m-f n)»sai3ma*i»*n-|-&c.    Hence 

P 
m^h  the  co-efficient  oia^mn^h  the  coefficient  of  ^'"^'p'^gXs' 

The  same  process  applied  to  any  combination  of  the  powers  of  the 
letters,  which  enter  into  the  development  of  the  involved  polynomiali 
will  evidently  shew,  that  the  co-efficients  are  determined  by  the  rules 
which  have  been  given. 

It  will  also  be  perceived  that  all  similar  combinations  of  the  pov^ers 
of  the  different  terms,  must  have  like  co-efficients,  and,  consequentlyj 
it  is  only  necessary  to  obtain  one  of  each  set  of  co-efficients  to  ena 
us  to  unite  the  development  of  the  involved  polynomial.      ^ 

Let  us  now  find  all  the  co-efficients,  and  express  in  a  series^the  va 
of(a+A+c+rf+e)'. 
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Here  we  have  P—5  x  4  x  3x2— 120;  and  for  one  set  of  terms  and 

coefficients. 

P  abcde    mm  I20abcde 


p 

—  a*  bed 
2 

- 

60 

a^bcde 

p 

2.2  «'*'^ 

a 

30 

a^b^c 

2.3  ^'*^ 

» 

20 

a^bc 

--a^b^tm    10  a3j2 

2.2.3 

P 

a^b  —     5a«6 


£ 


2.3,4 
P 


a'-x        a' 


2.3.4.5 

HcDce  (a+A+c  +  fl^+c)' 


rlO  f3  a^^^%^a*+e^  + 10  rf^  at^.^j^.^'^+'c 


r20fl3  j^4-A£/-j-Ac  -}-cflf+ce+(^+20  A^  ac-^-ad-^ae-^cd-^ce+de 
t20  c»  a64-arf+ac+Arf+A«+flfe+20  rf*  a6+ac+ac+Ac+6e+cc 
t20  €»  ab'\-aC'\-{id+bc+bd+cd 
i-30fl«5»  c+£/-|-e+30  a*c>  6+rf-fe+30  a«rf»  A+c+c 


+30  a«e«  6-fc+rf+30  6«c*  a+rf+e+30  A^cP  a+c+c 
-^30  4 V  a+c4-rf+30  c*cP  a+i4-c+30  c^e^  a+6+rf 


+30  rf«^  a+A-i-c+60  a^  Jcrf+Jce+c^+ 60  b^  acd+ace+cde 
^^fiaSd+aSe+bde+60  cP  abc+abe+bce+60  ^abe+abd+bcd 
rm  abcde. 

Again,  let  it  be  required  to  j&nd  the  co-efficients  of  (a+ A+c)*. 
B€reP»3x2«6,  and  the  following  terms  involve  the  required 

P  P 

^*<Saent;  P  (6)  a  6  c,-^3)  tf«  4  and  — r  (1)  a». 

Asathiid  example,  let  us  find  the  co-efficients  of  {a+b-{-c+d)*. 
Here  Pa4  x  3  x  2  ^24,  and  the  following  tenns  include  the  co-ef 

««««s;P(24)«icd',j(12)c«6c^(6)a««»|^  (4)  a»   b,  and 
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It  18  manifest  that  in  all  these  examples,  we  conid  have  commenc- 
ed with  the  co-efficient  of  the  highest  power  of  a,  that  is  with  units, 
and  deduced  from  thence  the  remaining  co-efficients  by  successive 

multiplications  and  divisions.    The  expansion  of  a+b+c+d&c.^ 
will  exhibit  this  process   in    its    most  general  form;    it  will  be 

a+b^c+d,  &c.«» 


a"» +n  an-*6+n.  n — 1  ao~*A  c+n.  n — !•  n — ^2  a^^-^bcd+n.  n — 1. 

n — 2.  n — 3  a«-*Acflfe+&c. 
n — 1       ..«         n — 1 >       <^.«  n — 1 


2  2  ^2 


a^^b^cd+iic 


n — In — 2        «..  n — In — 2^ 


+n.  —5 5-  a'^b^+m  —5 5—  n—3  an-^6«c+&c. 

/v  «5  ^  At  i9 

-T-n.  — g —€f^b^+&c 

If  c,  £f,  &c.  each  becomes  o,  the  root  reduces  to  a  binomial,  and  all 
the  terms  containing  these  lettera  disappear  from  our  expression  of 
the  power.    Consequently  we  have, 

-^—^—  j2     1.  ft     1  n    2 

a+^n  «fln  +^  an-^i+n  — ^  a«»-«A«  +n.  — ^ 5—  a»-3j3+&c. 

2  X  o 

which  is  the  well  known  binomial  theorem.  Where  the  exponent  of 
the  power  is  not  much  greater  than  the  number  of  terms  in  the  root 
it  is  better  to  commence  with  the  co-efficient  P,  supplying  the  place  of 
the  number  of  terms  which  are  necessary  to  make  the  whole  number 
of  terms  equal  to  the  exponent  of  the  power,  by  other  letters,  the 
value  of  each  of  which  is  of  course  nothing.  The  terms  involving 
these  letters  are  evidently  nothing,  and  the  only  object  of  their  intro- 
duction is  to  facilitate  the  calculation  of  the  co-efficients  of  the  remain- 
ing terms. 

Thus  were  it  required  to  find  the  co-efficients  of  a+b+c',  they 
would  be  most  readily  found,  by  first  obtaining  the  co-efficients  of 
a+b+e+d+e'y  as  in  our  first  example,  and  then  rejecting  the  first 
two  results,  which  involve  d  and  e.  But  where  the  number  of  terms 
is  small,  and  the  exponent  of  the  power  large,  it  is  more  convenient 
to  find  the  co-efficient  of  a  binomial  in  the  usual  manner,  and  obtain 
from  thence  the  additional  co-efficients,  which  enter  into  the  power 
in  consequence  of  the  introduction  Of  other  letters  into  the  root.  For 
an  example,  find  the  co-efficients  ofa+b+c^^.  Here  the  terms  io- 
volving  the  binomial  co-efficients  are  a>  •  -f  10  a*b+49  a*^+ l^Oa'i' 
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t210  a«i«+252  a«^9  and  the  introduction  of  the  third  term  <r  gives 
OS  the  following  and  similar  terms. 

a0a«Ac+360  o^6»c+840a*6»c+1260  a»i*c 

+  1260  ««i*c«+2520  o»4V 
+  3150  a*ft*c»+4200  a^b^c^ 

We  may  also  remark  that  the  co-efficient  of  any  term  is  easily  found 
without  regarding  the  co-efficient  of  any  other  term.  Thus  the  co- 
efficient ola^b^t?  in  the  above  example  is  evidently 

10.9.8.7.6.5.4.3.2      10.9.8.7.6     ^^^ 
(5.4.3.2)(3.2)2  3.^  2.2 

Here  the  numerator  represents  the  value  of  P,  and  the  denominators 
the  sereral  divisors  used  in  converting  products  to  squares,  squares  to 
oibes,  tc.  The  general  expression  for  the  co-efficient  of  a'J'c*  is 
[pttttiDgnBir+«+/a>the  e3q>onent  of  the  power) 


n.  n — 1  n — 2 r+1 


[s  .3 — 1  .5—2  ....  3.2)  {t  t—l  t—2 3.2) 
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COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 


Separi  on  Tatham  fy  Brothers^  Lead  Pipes. 

^C«DBitiw  00  SeisDoe  end  the  Aiti  consdtated  by  the  Franktin  Institute  of  the  State  of 
f^Rn^iniiii.for  the  {WoiBotio&of  the  Mechanic  Arte,  to  whom  was  referred  for  exami- 
uini  the  Patent  Improved  Leaden  Pipe  masnfactared  by  MeMva.  Tatham  dc  Brothers^ 
tf  Phfliddphia,  PennsylTania,  Report: 

That  they  have  carefully  examined  many  specimens  of  these  pipes 
^^Ificted  by  themselves  and  subjected  them  to  repeated  trials  by  a 
Stable  force  pump.  The  pressure  was  cautiously  increased  until 
tbe  burning  point  was  attained,  in  every  instance,  and  the  phenomena 
^^^curately  observed.  From  the  result  of  these  trials  the  committee  are 
^UttoimoiLsly  of  opinion  that  these  pipes  possess  some  important  ad- 
^*oiage8  over  those  heretofore  used. 

^  The  strength  is  equal  to  the  maximum  strength  of  lead  due  to 
the  {dqq  and  weight  of  the  tube ;  thus  exhibiting  a  rare  coincidence 
^«eii  theoretical  and  practical  perfection  in  this  respect.  The  uni- 
fonnity  of  the  thickness  and  perfect  accuracy  of  the  bore  which  are 
^t^sined  by  the  mode  of  manufacture  ensure  this  invariably.  Experi- 
iQ^its  on  the  strength  of  leaden  pipes  exhibit  many  discordant  and 
^lot^uiasBing  characters  which  have  occasioned  the  Committee  some 
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anxiety.    It  is  well  known  that  the  presmce  of  a  small  proportion  of 
tin,  or  other  metal  with  which  lead  is  usually  alloyed^  alwajrs  affects 
I  its  hardness  and  strength — so  that  pipes  made  precisely  in  the  same 

mamier,  of  lead  procured  from  different,  and  even  from  the  same 
mines,  vary  exceedingly  in  strength.  This  source  of  error  cannot  be 
ascertained  without  great  difficulty,  and  the  Committee  have  taken 
it  into  consideration. 

2nd.  •Absence  of  Flaws* — ^As  the  metal  is  forced  out  from  the  reser- 
voir under  enormous  pressure,  whilst  acquiring  its  form,  flaws  are 
avoided,  which  so  often  exist  in  the  ordinary  castings.  It  is  moreover 
probable  that  such  pressure  whilst  consolidi^g  the  metal,  contributes 
to  its  strength. 

3rd.  Msence  of  Scales  of  Lead  and  Polish  qf  the  Interior. — ^These 
pipes  are  perfectly  clean  within,  and  from  the  mode  of  making  them 
must  necessarily  have  this  desirable  property.  The  perfiact  polish  also 
facilitates  the  motion  of  fluids. 

4th.  Uniformity  of  Bare. — ^The  calibre  is  capable  of  being  made 
precisely  the  same  throughout,  while  the  common  leaden  pipes  may 
vary  even  when  made  with  great  care. 

5th.  Economy  o/ilfeto A— resulting  from  the  concentricity  of  the 
interior  and  exterior  surfaces  no  metal  is  wasted  from  variation  in 
thickness. 

6th.  T%e  longer  lengths  requiring  fewer  joints,  thus  diminishing  the 
expense  and  inconvenience  of  soldering.  These  pipes  can  be  made 
in  lengths  of  from  40  to  300  feet,  according  to  their  weight. 

7th.  Facility  of  making  pipes  of  large  diameter  which  the  Commit- 
tee beUeve  to  be  almost  impracticable  by  the  ordinary  methods,  but 
which  may  nevertheless  be  sometimes  demanded  in  the  arts. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 

Philadelphia^  Nov.  11, 1S41. 


Beport  on  OreenoHgh^s  Patent  Lamp  and  Chemical  Oil. 

The  Gommittae  on  Sdmoe  and  the  Aria  oonititatad  by  the  Franklin  IniCitate  of  the  Stete  of 
PennqrWania,  for  the  promotion  of  the  Mechanic  Arte,  to  whom  waa  refened  for  examifla* 
tion  the  patent  lamp  and  chemical  oil,  inTeated  bj  Mr.  B.  F.  Ghreenoogh,  of  Boaton,  Maan- 
chnaatta,  Report, 

That  the  lamp  is  one  contrived  for  the  purpose  of  burning  those 
compounds  analogous  to  camphene,  which  require  for  their  perfect 
combustion,  a  strong  draft,  and  a  carefully  regulated  supply  of  air. 

The  lamp  consists  of  an  inverted  bell-shaped  reservoir,  through 
the  centre  of  which  passes  a  tube,  open  at  both  ends,  the  upper  end 
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of  which  is  about  one  and  a  half  inches  above  the  reservoir,  while 
tfae  lover  extremity  has  a  free  access  to  air,  as  in  the  ordinary  Ar- 
gapdiamp. 

This  tube,  of  course,  passes  air-tight  through  the  reservoir.  Con- 
centric  with  this,  and  surrounding  it,  is  another  metallic  tube,  starting 
abom  one-sixteenth  of  an  inch  below  the  upper  edge  of  the  wick, 
aod  passing  down  nearly  to  the  bottom  of  the  reservoir,  where  it  ter- 
minates. Into  the  space  between  these  two  tubes^  the  wick,  itself 
secured  upon  another  tube,  passes,  and  rises  about  three^fourths  of  an 
inch  above  the  upper  edge  of  the  inner  air-tube.  In  consequence  of 
this  amuigement  of  the  wick,  the  lamp,  when  filled,  may  be  inverted, 
oreren  rolled  over  the  floor,  without  losing  any  of  its  contents. 

The  top  of  the  reservoir  is  made  flat,  and  upon  it  rests  a  slightly 
conical  tube,  a  little  more  than  two  inches  in  height,  expanded  below 
into  a  flat  zone,  around  the  circumference  of  which  apertures  are  pro- 
Tidedi  for  the  introduction  of  the  air,  which  is  delivered  at  the  upper 
end  of  the  tube,  around  the  outer  circumference  of  the  flame.  Along 
the  axis  of  the  inner  air-tube  passes  a  metallic  stem,  which  carries,  at 
its  opper  extremity,  a  button,  or  reverberator,  of  a  diameter  rather 
ia^than  that  of  the  tube  upon  which  the  wick  is  secured.  This 
booon  may  be  raised  or  lowered  at  pleasure,  by  means  of  the  stem, 
aod  by  it  the  height  of  the  frame  is  regulated,  and  perfect  combustion 
msKiL  The  glass  chimney  is  about  one  foot  in  height,  swelling 
slightly  at  the  part  opposite  the  flame,  and  thence  gently  tapering  to 
its  upper  extremity. 

By  means  of  the  contrivances  thus  described,  a  constant  and  steady 
access  of  air  is  secured  to  the  flame,  while  the  efiect  of  any  draught, 
^  sudden  current,  is  in  a  great  measure  counteracted.  The  lamp 
thus  bums  steadily,  and  without  any  apparent  flickering  irregularity. 

The  substance  proposed  to  be  burned  in  these  lamps*  is  what  is 
termed  by  the  inventor,  "chemical  oil.'*  It  is  evidently  derived  from 
oil  of  turpentine,  but  the  exact  chemical  composition  of  it  is,  to  the 
committee,  unknown. 

In  regard  to  the  light  obtainable  from  the  chemical  oil  in  the  lamp 
its  constructed,  as  well  as  the  economy  to  be  expected  from  its  use, 

8wbj(Mned  the  results  of  the  experiments  instituted  by  the  sub-com- 

OBttee. 

A  lamp  containing  a  pint  and  half  a  gill  of  the  oil,  was  suspended 
^'Jdlii  precisely  at  twelve  o'clock.  The  draught  was  so  regulated  as 
to  increase  the  consumption  of  the  material,  as  far  as  it  could  be  done, 
''Aout  giving  rise  to  smoke — and  that  this  was  the  case,  was  ren- 
*^  evident  from  the  odour  of  the  unburncd  oil,  which  pervaded 
the  zoom  during  the  day.    At  eight  and  a  half  o'clock,  the  wick  being 
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considerably  clogged,  and  the  light,  in  consequence,  diminished,  the 
lamp  was  extinguished,  and  the  consumption  was  found  to  be  five- 
eighths  of  a  pint.  The  cost  of  the  oil  being  one  dollar  per  gallon 
This  gives  an  average  expense  of  nine-t^iths  of  a  cent  per  hour.  The 
inventor  states  the  average  expense  at  one  cent  per  hour. 

In  regard  to  the  intensity  of  the  light,  the  same  lamp  regulated,  a^ 
far  as  possible,  to  the  same  height,  was  compared  with  the  Argand 
gas  burner,  in  the  committee  room,  which  is  a  burner  of  a  little  less 
than  three-fourths  of  an  inch,  and  consists  of  eighteen  jets.  This 
light  was  estimated  by  Mr.  Cresson  to  be  consuming  about  four  and 
a  half  cubic  feet  per  hour,  which,  at  the  present  price  of  gas^  is  an  ex- 
pense of  1.575  cents  per  hour.  The  relative  intensity  of  the  light, 
(estimated  as  proportional  to  the  squares  of  the  distances  of  the  centres 
of  the  respective  flames,  from  the  centre  of  the  photometer,  when  the 
lights  were  equalised,)  was  703.25  for  the  gas;  1482.25  for  the  chemi- 
cal oil;  or  a  little  more  than  two  to  one  in  favour  of  the  cheoEucal  oil. 

By  the  kindness  of  Mr.  Cresson,  the  committee  were  furnished  with 
a  remarkably  fine  Argand  lamp,  with  an  adjustable  chimney,  by 
means  of  which  the  draught  of  air  could  be  regulated  to  every  height 
of  the  wick.  With  these  two  lamps  the  relative  intensities  were — 
for  the  Argand  lamp,  495^0625;  for  the  chemical  oil,  1122.25;  or  2.26 
to  1  in  favour  of  the  chemical  oil. 

An  experiment  was  then  tried  with  two  of  Mr.  Greenough's  lamps, 
one  being  filled  with  the  chemical  oil,  the  other  with  Dyott's  pine  oil. 
The  relative  intensities  were  for  Dyott's  pine  oil,  1089;  for  the  chemi- 
cal oil,  1225;  or  1.125  to  1  in  favour  of  the  chemical  oil. 
^  In  these  experiments,  the  distances  from  the  centres  of  the  respect- 
ive flames  to  the  centre  of  the  photometer,  when  the  lights  were 
equalized,  were  as  follows,  viz : 

From  the  gas  Argand  burner,  26i  inches;  from  the  chemical  lamp, 
38i  inches. 

From  the  oil  Argand  burner,  22i  inches;  from  the  chemical  lamp, 
33ft  inches. 

From  the  lamp  with  Dyott's  oil,  33  inches;  from  the  chemical  lamp, 
35  inches. 

It  should  also  be  remarked  that  the  lamps,  burning  during  these 
experiments  for  about  two  and  a  half  hours,  exhibited  much  less 
clogging  of  the  wick  than  in  the  experiment  upon  the  quantity  of  oil 
eonsiuned,  and  the  smell  was  also  much  less. 

The  question  of  the  relative  adaptation  of  oils  of  this  nature,  and 
ef  ordinary  sperm  oil,  for  domestic  purposes,  will  be  settled  by  every 
one,  according  to  their  individual  impressions  in  relation  to  the  danger 
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in  using  a  substance  much  more  inflammable  than  common  oil,  and 
their  estimate  of  the  security  attainable  from  care  and  proper  attention. 

This  question  does  not  seem,  to  the  committee,  to  be  withhi  their 
prorince.  Perhaps,  however,  it  may  be  considered  that  the  greater 
inflammability  of  the  chemical  oil  is  somewhat  compensated  by  the 
fact  that  when  spilled  upon  a  surface  it  leaves  no  stain. 

These  questions  being  left  for  individual  consideration,  the  com- 
mittee can,  with  safety  and  pleasure,  recommend  Mr.  Greenough's 
lamp,  as  admirably  adapted  for  the  purposes  for  which  it  is  intended, 
and  as  exhibiting  a  gratifying  specimen  of  our  arts  in  the  graceful- 
ness fA  its  design,  and  the  beauty  of  its  finish. 

By  order  of  the  Committee. 

William  Hamilton,  Actuary:  . 

Philadelphia,  Nov.  IIM,  1941. 
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list  of  AMEBICAN  patents  which  issued  in  NOVEMBER,  1840. 

With  Remarks  and  Exemplifications  by  the  Editor. 


I.  For  improvements  in  the  Steam  Engine  applied  to  Locomotive 

purposes  and  Steam  Navigation;  John  Ericsson,  of  the  Kingdom 

of  Sweden,  now  residing  in  New  York,  November  5. 

The  claim  appended  to  the  specification  of  this  patent  will  give  a 
sufficiently  clear  idea  of  the  invention;  it  is  as  follows,  viz.  Having 
thus  fully  described  the  nature  of  my  invention,  and  shown  the  man- 
ner Lq  which  I  carry  the  same  into  operation,  I  do  hereby  declare  that 
I  do  not  claim  to-be  the  inventor  of  steam  engines  having  radial  pis- 
tons which  vibrate  or  perform  partial  rotary  movements  within  semi- 
qlinders,  or  other  segments  of  cylinders,  such  engines  having  been  be- 
fore known  and  used ;  but  what  I  do  claim  as  my  invention,  and  desire 
to  secure  by  letters  patent,  is  the  propelling  of  steam  carriages  by  the 
combining  of  two  semi-cylinders,  each  furnished  with  radial  pistons, 
which  pistons  vibrate  within  them,  said  semi-cylinders  being  placed  on 
a  level  with  each  other;  and  the  shafts,  or  axles,  of  their  radial  pistons 
extending  through  the  cylindrical  covers  in  opposite  directions  beyond 
the  sides  of  a  locomotive  carriage,  and  having  crank  levers  attached  to 
their  outer  ends,  which  crank  levers  are  connected  by  suitable  rods, 
to  crank  pins  on  the  driving  wheels.  The  respective  parts  being  com- 
hined  and  arranged  substantially  in  the  manner  herein  set  forth.  I 
Hkewise  claii»  the  employment  of  the  same  apparatus  for  the  driving 
of  the  propelling,  or  paddle,  wheels  of  such  vessels  as  are  propelled  by 
the  power  of  steam;  the  general  arrangement  and  operation  of  the 
'wpective  parts  being  substantially  the  same  with  those  by  which 
said  combined  semi-cylinders  are  adapted  to  the  propelling  of  loco- 
s' 
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motives,  with  such  variations  of  arrangement  only  as  are  required  by 
the  nature  of  the  case,  and  as  herein  fuUy  pointed  out  and  made  known. 
I  also  claim  the  combining  of  the  double  semi-cylindrical  air-ptunp 
with  my  double  semi-cylinder  steam  engine,  constructed  and  arrang- 
ed as  herein  set  forth.  Said  air  pump  tuiving  a  radial  vibrating  pis- 
ton, and  self  acting  valves,  and  being  arranged  and  connected  with 
the  other  operating  parts  of  the  engine,  substantbJly  as  herein  des- 
cribed/* 


2.   For  an  improvement  in  Portable  Ovens  and  Stoves;  Edward 
Gosselin,  city  of  New  York,  November  7. 

This  patent  is  for  adapting  a  portable  and  shifting  oven  to  a  cooking 
stove,  the  draught  of  which  passes  under  the  top  plate.  The  top  plate 
of  the  stove  is  provided  with  two  apertures,  one  near  the  front,  and 
the  other  near  the  chimney;  there  being  a  damper  in  front  of  the  rear 
aperture,  which,  when  opened,  admits  the  draught  to  pass  directly  out 
at  the  chinmey,  and  when  closed  directs  it  around  the  oven,  the  flue 
of  which  is  made  to  fit  the  two  openings  in  the  top  plate  of  the  stove, 
so  that  the  draught  passes  up  at  one  end  of  the  oven,  over  the  top, 
down  the  back  and  out  at  the  chimney. 

Claim. — ^<  What  I  claim  as  new  and  of  my  own  invention,  and  de- 
sire to  secure  by  letters  patent,  is  not  the  mere  combination  of  a  porta- 
ble oven  with  a  cocking  stove,  as  this  is  not  new,  but  the  combining 
the  oven  with  the  stove  in  the  manner  herein  set  forth,  so  that  the 
draught  from  the  stove  shall  pass  up  on  one  end  of  the  oven,  over  the 
top,  and  down  on  the  opposite  end  into  the  common  flue  of  the  stove; 
that  is  to  say,  I  claim  the  combination  of  an  oven  constructed  in  the 
manner  herein  set  forth,  with  any  cooking  stove  adapted  to  receive 
it,  and  so  regulated  as  to  admit  the  draught  either  to  pass  over  the 
oven  and  thence  into  the  conunon  flue,  or  to  pass  directly  into  the 
flue  without  circulating  over  the  oven,  the  whole  being  constructed 
substantially  in  the  manner  herein  set  forth." 


3.  For  making  Water-proof  TVunks;  Peter  Gotz,  Lancaster,  Penn- 
sylvania,  November  7. 

The  proposed  improvement  is  adapted  to  the  common  trunk,  the 
space  in  the  top,  or  lid,  being  made  air  tight  with  tinned  copper.  A 
box  that  fits  into  the  body  of  the  trunk,  is  also  made  of  tinned  copper, 
covered  on  the  top  with  wood.  Into  this  top  is  made  a  hole  with  a 
metal  ring  fitted  to  it,  to  receive  a  cover  that  screws  into  this  ring, 
there  being  a  similar  ring  attached  to  a  copper  plate  which  consti- 
tutes the  cover.  The  key  hole  is  made  water  tight  by  a  screw  cap  in 
the  same  manner  with  the  cover  of  the  box.  The  whole  being  thus 
made  water  tight,  and  the  upper  part  or  lid  of  the  trunk  being  an  air 
chamber,  the  articles  contained  in  the  box  will  not  only  be  preserved 
from  moisture,  but  the  whole  may  be  used  as  a  life  preserver. 

The  daim  is  confined  to  the  <4nethod  described  of  rendering  trunks 
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water-proof  by  constructing  them  witfi  a  screwed  plate,  or  lid,  in  the 
manner  set  forth." 


4.  For  an  apparatus  for  Cooling  Mash  in  Distilling  Operations^ 
AUen  D.  Ward,  Mason  county,  Kentucky,  Novembei  7. 

The  improvement  which  is  the  subject  of  this  patent  is  applied  to 
the  common  mash  rake.  A  water  receiver  is  placed  on  the  top  of  the 
rake  beam  and  smrouuding  the  shaft,  and  another  at  the  bottom  of 
the  mash  tab,  and  also  surrounding  the  shaft.  Two  pipes,  one  on 
each  side^  extend  from  the  upper  to  the  lower  receiver;  ^ey  are 
curved  so  as  to  extend  from  the  upper  receiver  to  the  outer  rake  teeth, 
in  front  of  which  they  are  then  curved  and  run  up  in  front  of  the  next 
teeth,  and  so  on  until  they  reach  the  receiver  at  the  bottom  of  the  mash 
tub.  Water  is  supplied  to  the  upper  receiver  and  passes  through  the 
serpentine  pipes  to  the  lower  receiver  and  is  discharged  at  the  bottom 
thereof^  and  in  passing  through  the  pipes,  which  are  carried  around 
with  the  rake,  coo)  the  mash. 

The  claim  is  to  the  <<  combination  of  the  serpentine  pipes  and  re- 
ceivers with  the  shaft  for  cooling  the  mash  speedily  in  warm  seasons, 
after  the  operation  of  mashing  is  accomplished." 


5.  For  improvements  in  the  Printing  Press;  Stephen  P.  Ruggles, 

Boston,  Massachusetts,  November  10. 

This  press,  we  are  told  by  the  patentee,  is  priacipally  adapted  to 
small  work,  such  as  the  printing  of  cards,  and  bills.  The  platen  is 
raised  and  lowered  by  a  toggle  joint,  and  the  types  are  placed  with 
their  face  downwards,  what  is  usually  called  the  bed  plate,  being  in 
this  press  placed  above  the  platen.  The  paper  is  placed  on  a  mova- 
ble tympan  plate,  and  the  impression  is  given  by  raising  the  platen, 
which  first  comes  in  contact  with  the  under  side  of  the  tympan  plate, 
and  forces  it  up,  with  the  paper,  against  the  types.  The  paper  is  put 
on  and  removed,  and  the  types  inked  by  the  operation  of  the  machi- 
nery, which  is  all  worked  by  one  person;  but  as  the  arrangement  is 
necessarily  complex,  and  the  claims  refer  throughout  to  the  drawings, 
they  would  not  be  understood  if  givem 


6.  For  an  improvement  in  the  mode  of  Shi/ting  Switches  on  Rail- 
roads; Jesse  La  Rue,  Bucks  county,  Pennsylvania,  November  1<X 

In  diis  apparatus  a  bar  is  jointed  to  the  single  or  double  switch,  and 
to  this  bar  is  jointed  two  levers,  in  opposite  directions,  and  nearly  in 
the  middle  of  the  track — ^when  the  single  switch  is  used,  one  lever  is 
placed  inr  tfie  middle  of  each  track.  That  end  of  the  levers  opposite 
to  the  end  which  is  jointed  to  the  bar,  is  weighted  to*  counterbalance 
the  weif^t  of  the  switch  and  bar,  and  properly  curved  to  be  acted 
upon  by  a  cam  piece  attached  to  the  forward  part  of  the  car.  By  this 
arrangement  the  car  will  always  act  upon  the  switch  before  it  is 
readied  by  the  wteels  when  running  in  either  direelion.    The  cam 
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piece  which  acts  on  the  levers  is  permenantly  attached  to  the  forward 
part  of  the  car.  The  end  of  the  rail,  and  of  the  switch  against  which, 
it  fits,  are  beveled  so  that  stones  and  dirt  will  not  be  retained  by  them% 
Claim. — "I  am  aware  that  switches  have  been  shifted  by  the  mo- 
tion of  the  cars  running  on  the  rails  leading  thereto,  and  do  not  there- 
fore claim  this  as  making  any  part  of  my  invention;  but  what  I  do 
claim,  and  desire  to  secure  by  letters  patent,  is  the  combination,  in 
the  manner  set  forth,  of  the  switches,  connecting  rod,  and  the  two 
levers,  furnished  with  the  curved  metallic  castings  acting  as  a  counter- 
poise to  the  weight  of  the  switches,  and  acted  upon  by  what  I  have 
denominated  the  operating  power,  ^cam  piece  attached  to^  the  car,) 
whereby  the  switches  may  be  shiftea  before  they  are  reached  by  the 
car,  the  same  being  effected  by  the  car  itself,  when  traveling  in  either 
direction,  as  set  forth.  I  also  claim  the  beveling  of  the  ends  of  the 
switches,  and  of  the  rails,  for  the  purpose  and  in  the  manner  above 
made  known.'' 


7.  For  a  machine  for  Cutting  Nails^  Brads j  fye.;  Geo.  D.  Strong  and 

Jona.  Dodge,  assignees  of  Walter  Hunt,  city  of  New  York,  Novem^ 

ber  13. 

This  machine  is  principally  applicable  to  the  cutting  of  nails,  such 
as  were  patented  by  Walter  Hunt  on  the  12tlv  of  November,  1839, 
and  noticed  in  the  1st  volume,  3rd  series,  of  this  Joumal^page  18.  The 
cutters  are  made  by  tuniing,  or  otherwise  forming,  metallic  staves  or 
longitudinal  sections  of  zones,  oc  thimbles,  so  that  theirouter  periphe- 
ries shall  represent  the  form  of  one  half  of  the  nails,  or  brads.  Two  such 
cutters  are  attached,  by  their  ends,  to  levers  united  so  as  to  vibrate 
together  upon  gudgeons  attached  to  their  outer  faces;  the  centre  of 
vibration  of  the  double  lever  corresponding  to  the  centre  of  the  circle 
forming  the  outer  peripheries  of  the  cutters.  Two  similar  cutters,  ar- 
ranged in  the  same  manner,  are  placed  below,  so  that  when  the  two 
sets  of  levers  vibrate,  the  edges  of  the  two  sets  of  cutters  just  pass 
each  other,  they  being  reversed  for  that  purpose.  The  cutting  edges 
of  the  two  cutters,  on  each  double  lever,  are  sufficiently  far  apart  to 
admit  of  the  passage  of  the  bar  of  iron,  from  which  the  nails  are  cut 
between  them  during  their  vibration.  The  two  sets  of  levers  are 
connected  together  by  joint  links  so  as  to  insure  their  simultaneous 
vibration.  Thus  it  will  be  seen  that  when  the  two  sets  of  levers  are 
vibrating  in  one  direction,  the  cutter  on  one  end  of  the  lower  set  of 
levers  will  unite  with  the  cutter  on  the  other  end  of  the  upper  set  of 
levers  in  cutting  a  nail  with  the  head  on  one  side  of  the  bar  of  iron, 
and  when  making  the  return  vibration  the  other  set  of  cutters  will  cut 
the  nail  with  the  head  on  the  otiier  side  of  the  bar. 

There  is  a  spring  gauge  to  gauge  the  feed  of  the  bar  at  every  cut — 
it  consists  of  a  long  spring  attached,  to  the  outside  of  one  of  the  lower 
levers  with  a  horn,  or  projection,  passing  between  the  two  lower 
cutters. 

Claim. — ^*I  claim  the  plan  of  forming  the  cutters  for  cutting  nails, 
brads,  &c.,.from  staves  or  longitudinal  sections  of  metal  zones,  or 
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thimbles,  in  the  fonn,  or  forms,  specified,  whether  the  same  are  first 
made,  or  turned  in  entire  pieces  and  afterwards  cut,  or  sawed,  into 
sections,  or  whether  said  sections  are  fitted  up  separate,  or  made  of 
cast  steel,  or  other  metal.  I  also  claim  in  connexion  with  said  above 
described  cutters,  or  those  of  any  other  form,  having  similar  shaped  cut- 
ting surfaces,  or  edges,  the  mode  of  arranging  the  same  in  such  manner 
as  to  operate  upon  the  same  principjle  of  motion,  that  is  to  say,  arrang- 
ed in  two  opposite  pairs  fitted  in  levers,  or  other  fastenings,  by  the  vi- 
brating motion  of  which  levers  two  opposite  cutters,  one  from  each 
pair,  is  made  to  approximate  and  pass  each  other,  operating  as  cylin- 
drical shears  in  cuting  off  one  nail,  and  as  those  recede,  the  other  pair 
operate  in  a  similar  manner  in  cutting  the  next  nail^  alternately.  And 
I  further  claim  the  combination  and  general  arrangement  of  the  head 
imires,  cutters,  and  spring  gauge,  constructed  and  arranged  as  above 
set  forth  and  described,  without  reference  to  the  particular  form  of  the 
cutting  edges  of  the  cutters  for  the  purpose  of  cutting  nails,  brads, 
tacks,  &c.,  without  regard  to  the  particular  form  or  shape  of  the  same. 


ij 


8.  For  an  improvement  in  Door  Springs;  Wm.  W.  Smith  and  Ben. 
Mullikin,  Jr.,  city  of  New  York,  November  13. 

From  the  arbor  of  a  crank  having  its  bearings  in  a  frame  attached 
to  the  cajsement  of  the  door,  a  lever  projects,  the  extreme  end  of 
vhich  passes  through  a  loop  in  an  arm  attached  to  the  upper  edge  of 
the  door.  The  lever  is  at  right  angles  to  the  crank,  and  the  crank  is 
actuated  by  a  spiral  spring,  one  end  of  said  spring  being  attached  to 
the  crank  and  the  other  to  the  casement  of  the  door.  By  this  arrange- 
ineut  it  will  be  perceived  that  the  tension  of  the  spring  will  tend  to 
dose  the  door  until  it  is  opened  to  a  right  angle,  which  places  the 
crank  in  the  dead  point,  and  keeps  the  door  open,  and  when  it  passes 
this  point  the  effect  will  be  to  force  it  still  further  back. 

The  claim  is  to  the  <^  combination  of  the  spring,  crank,  and  lever, 
acting  upon  the  arm  attached  to  the  door,  or  gate,  in  the  manner  and 
(oT  the  purpose  described." 


9-  For  an  improvement  in  the  method  of  Manufacturing  Bails  or 
Shot;  Levi  Magers,  city  of  Baltimore,  November  13. 
The  moulds,  which  are  to  be  used  are  made  upon  the  sides  of  any 
lumiber  of  square  bars  of  iron,  are  arranged  in  a  reciprocating  car- 
ti^tge,  so  that  they  can  be  separated  at  the  end  of  each  operation  to 
^charge  the  balls  that  have  been  cast,  and  then  reclosed.  For  this 
porpose  the  bars  slide  on  the  carriage  at  right  angles  to  its  length, 
^  ail  the  bars  are  connected  with  one  lever,  each  by  a  separate  link, 
^  connecting  link  of  the  outside  bar  being  furthest  from  the  fulcrum 
of  the  lever,  and  the  others  nearer  and  nearer  the  fulcrum^  so  that  by 
ooe  movement  of  the  lever  the  bars  will  all  be  separated.  A  furnace 
and  kettle,  containing  the  lead,  are  arranged  over  the  carriage  of 
iDoulds,  and  are  provided  with  the  necessary  appendages  to  allow  the 
nohen  lead  to  run  into  tiiie  moulds  as  they  pass  under  the  kettle,  and 
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to  stop  its  flow  when  the  carriage  of  moulds  arriyes  at  the  end  of  its 
course. 

The  claim  is  to  the  combination  of  the  furnace  and  kettle  with  the 
moulds,  and  also  to  the  combination  and  arrangement  of  the  moulds 
with  the  carriage. 


10.  For  an  improvement  in  the  Windlass  Bedstead;  Thomas  Lamb, 
Washington,  District  of  Columbia,  November  1 3. 

In  this  bedstead  the  rail  and  post  are  to  be  put  together  by  a  round 
tenon  and  mortise,  the  mortise  being  provided  with  a  pin  that  fits 
in  a  groove  turned  in  on  the  outside  of  the  tenon.  A  loi^itudinal 
groove  is  cut  in  the  end  of  the  tenon  which  slips  over  the  pin  when 
the  tenon  is  inserted  in  the  mortise.  A  segment  of  a  ratchet  wheel 
on  the  end  of  the  rail,  and  a  pall  on  the  post,  constitute  the  windlass. 

The  claim  is  to  the  above  mode  of  attachment  in  combination  with 
the  windlass. 


11.  For  a  machine  for  Sawing  Paving  Blocks;  Amaziah  Nash, 
Calais,  Washington  county,  Maine,  November  13. 

The  blocks  are  to  be  cut  by  means  of  a  circular  saw,  and  the  im- 
provement is  in  the  method  of  presenting  the  block  to  the  saw.  The 
block  to  be  sawed  is  placed  on  the  upper  end  of  a  spindle,  which  has 
its  bearings  in  a  slide,  that  works  in,  and  at  right  angles  to,  the  car- 
riage. A  frame  is  either  attached  to  the  top  or  bottom  of  the  slide 
above  mentioned,  and  when  the  frame  is  placed  above,  the  block  is 
shifted,  to  be  cut  into  any  given  number  of  faces,  by  an  index,  or  "notch- 
ed wheel  and  catch,"  the  arbor  of  which  slides  up  and  down  by  means 
of  a  lever  to  take  hold  of  the  block,  and  when  placed  below,  the  spin- 
dle on  which  the  block  is  placed,  has  a  cog  wheel  on  it  to  form  the 
connexion  between  the  spindle  and  the  index  wheel.  The  carriage 
feeds  the  block  up  to  the  saw,  and  the  slide,  which  works  at  right 
angles  to  the  motion  of  the  carriage,  regulates  the  diameter  of  the 
block. 

The  claim  is  to  the  combination  and  arrangement  of  the  carriage, 
slide,  index,  and  saw. 


12.  For  improvements  in  the  Cooking  Stove;  David  H.  HiUiard 
Cornish,  Sullivan  county.  New  Hsimpshire,  November  26* 

The  improvements  described  are  to  be  appended  to  the  stove  patent- 
ed by  Thomas  Woolson,  on  the  20th  of  July,  1831,  and  noticed  at 
page  47  of  the  ninth  volume  of  this  Journal,  second  series,  but  they 
may  be  applied  to  other  stoves. 

The  improvements  consist  in  the  manner  of  constructing  or  arrang- 
ing the  fire  chamber,  which  constitutes  what  the  patentee  terms  an 
"air  tight  furnace."  This  furnace  is  adapted  to  the  hearth  plate 
which  is  sunk  like  an  ash  pit,  and  the  anterior  part  of  the  bottom  is 
open  like  a  grate,  and  to  this  the  ash  drawer  is  adapted.  The  ash 
drawer  is  made  with  a  plate  in  front,  so  that  when  it  is  under  the 
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pte,  a  draught  of  air  will  be  admitted  to  the  fire,  but  when  the  plate 
is  pushed  under  the  grate,  then  the  draught  will  be  cut  off.  At  the 
jKMterior  part  of  this  furnace  there  is  an  opening  which  leads  to  the 
0760  flae  of  the  stove.  When  the  furnace  is  to  be  used,  this  opening 
is  reduced  by  means  of  a  strip  of  metal,  and  when  the  opening  is  to 
be  dosed  entirely  it  is  effected  by  another  strip  of  metal  attached  to 
one  edge  of  a  plate  which  slides  on  the  top  of  the  furnace  and  is  pro- 
vided  with  a  collar  and  cover  to  receive  a  t«a  kettle  or  other  vessel. 
By  tfiis  arrangement  the  furnace  can  be  rendered  air  tight 

Claim. — ^<What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  I  have  constructed  the  bpttom 
of  my  fire  chamber  with  grated  openings  through  the  anterior  part 
thereof,  and  combined  therewith  an  ash  pit  drawer  having  a  flat  plate 
in  fifont  of  sufficient  width  to  cover  these  openings,  and  an  aperture 
in  the  rear  for  the  purpose  of  admitting  air,  the  whole  operating  in 
the  manner  set  forth.  And  in  combination  therewith,  I  claim  the 
strips  of  metal  arranged  and  operating  as  described  for  the  purpose 
of  dosing  the  flue  space  at  the  back  of  the  fire  chamber  when  re- 
qmred." 


13.  For  a  musical  instrument  called  the  Vocalj  or  Echo,  Organ;  John 
W.  Campbell,  Attica,  Fountain  county,  Indiana,  November  26. 
The  object  of  this  improvement  is  to  modify  the  sound  produced 
by  the  vibration  of  a  metallic  reed,  by  causing  it  to  pass  through 
chambers,  called  by  the  patentee,  <<  vocal,  or  echo,  chambers."  Any 
desired  number  of  these  chambers,  properly  tuned,  are  arranged  in  a 
box  which  is  sapplied  with  wind  from  a  bellows,  and  the  outlets  from 
the  chambers  are  governed  by  stops  attached  to  keys  like  those  of  a 
piano  forte. 

Claim. — «<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  construction  of  the  vocal  apparatus  herein  des- 
cribed, consisting  of  the  vocal  box  with  its  vibrating  tongues,  as  set 
forth, and  the  mouthpiece  and  fauces  attached  to  the  same.  I  also 
daim  the  placing  of  the  foregoing  vocal  apparatus,  or  such  number 
of  ttiem  as  might  be  necessary  to  produce  the  required  notes,  in  a  box 
constructed  in  the  manner  herein  described.  The  said  vocal  pieces 
being  arranged  beside  each  other  and  governed  by  stops,  operated  by 
^  for  producing  tone  in  the  manner  herein  set  forth." 


14.  For  an  improvement  in  Chums;  Constant  Webb,  Wallingford, 

New  Haven  county,  Cormecticut,  November  2^, 

This  alleged  improvement  in  chums  is  in  that  kind  which  consists 
pf  four  wings  attached  to  a  horizontal  arbor  revolving  in  a  box,  and 
^i^stead  of  having  the  four  wings  parallel  to  the  axis,  and  attached  by 
^ach  end  to  a  h€»ad,  they  are  attached  to  a  cross  at  one  end  only, 
and  incline  from  the  line  of  the  axis  at  an  angle  of  about  thirty  de- 
grees. 

^^laimw— ^What  I  claim  as  my  invention  and  desire  to  secure  by 
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letters  patent,  is  the  reel,  and  the  manner  in  which  the  agitating  wing- 
boards  are  arranged  upon  the  armsr  of  the  cross,  and  Uius  form  the 
peculisur  reel  of  the  chum,  as  set  forth  in  the  specification,  viz :  ty  at- 
taching to  each  arm  of  the  cross  on  the  arbor,  or  axle,  an  agitating 
wing,  made  fast  to  the  arm  at  one  end,  and  passing  the  line  of  the 
axle  obliquely  to  the  left,  at  an  angle  of  about  thirty  degrees ;  each 
wing  being  about  three  inches  broad  at  the  end  by  which  it  is  made 
fast  to  the  arm  of  the  cross  an4  gradually  reduced  to  about  hsdf  that 
width,  at  the  other  end,  and  of  such  length,  and  so  ctu^ed,  as  to  ap- 
proach but  not  to  touch  the  sides  or  bottom  of  the  chum,  as  more 
particularly  described  in  my  specification." 


15.  For  an  improvement  in  the  Spark  Extinguisher;  David  Hitter, 
New  Haven,  Connecticut,  November  26. 

At  the  top  of  the  ordinary  chimney  of  a  locomotive  steam  engine 
there  is  placed  a  cap,  pierced  with  three  holes,  one  at  top,  one  in  front, 
and  the  third  at  the  back ;  the  two  former  have  hinged  covers,  which 
can  be  opened  for  firing  up,  and  the  other  provided  with  a  conduct- 
ing tube  which  runs  over  the  eng^e  and  turns  down  at  right  angles,  and 
is  to  discharge  the  sparks,  &c.,  into  a  reservoir  containing  water,  and 
covered  with  wire  gauze  for  the  escape  of  the  draught. 

Claim. — ^^  If  do  not  claim  as  my  invention,  the  conductor  for  carry- 
ing off  the  sparks  from  the  chimney  of  the  locomotive  nor  the  open- 
ings for  the  draught  on  the  top  or  in  front  of  it,  which  openings  may 
be  used  or  not  as  occasion  may  require.  But  I  do  claim  as  my  in- 
vention the  combination  of  the  cistern  or  reservoir  of  water  with  the 
conductor  for  carrying  the  sparks  and  dust  from  the  chimney  and  de- 
positing them  perpendicularly  downward  in  the  reservoir,  and  there- 
by extinguishing  the  sparks  and  absorbing  the  dust,  peraiitting  the 
smoke  only  to  escape  from  the  reservoir." 


16.  For  a  Rotary  Steam  Engine;  Jacob  C.  Robie,  Binghampton, 

Broome  county.  New  York,  November  26. 

The  engine  which  is  the  subject  of  this  patent  is  very  similar  to 
many  other  rotary  engines  which  have  been  noticed  in  this  Journal,  and 
as  the  claims  refer  to  the  drawings  we  will  not  insert  them,  but  make 
the  following  extract  from  the  specification,  explanatory  of  the  gene- 
ral combination  of  the  instriunent. 

"My  engine  is,  in  its  general  constmction,  similar  to  some  other 
rotary  engines  which  have  been  heretofore  made;  my  improvement 
consists  in  certain  devices  by  means  of  which  the  friction  is  lessened, 
the  waste  of  steam  is  prevented,  and  the  valves  against  which  the 
steam  acts,  are  so  constmcted  and  arranged  as  to  open  against  per- 
manent bearings,  so  that  their  action  is  more  perfect,  and  their  liabili- 
ty to  derangement  much  less^  than  such  as  have  been  heretofore  con- 
structed." 
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17.  For  Siraining  and  preserving  Clothes  Lines;  Edwin  AUyn  and 
C.  B.  Hildredth,  Boston,  Massachusetts^  November  26. 

The  clothes  line  to  be  preserved  and  strained  is  to  be  wound  upon 
a  bobbin,  or  spool,  the  spindle  of  which  is  provided  with  a  winch  and 
ratchet  wheel  and  pall.  The  spool  is  enclosed  within  a  case  having 
a  sliding  door  in  front  When  the  line  is  to  be  used,  the  sliding  door 
is  to  be  opened,  and  the  €nd  of  the  line  passed  through  snatch  blocks 
properly  arranged,  one  of  which  is  double,  and  then  attached  to  a  pin. 

The  claim  is  to  the  <<  combination  of  a  spool,  or  bobbin,  having  a 
windlass  ratchet  wheel  and  catch,  with-  a  casing  having  a  slide  in 
fioDt,  and  also  with  the  single  and  double  snatch  blocks.'^ 


IS.  For  a  Thrashing  Machine;  John  Oris  well,  Cecil  Township,  Wasli- 
ington  county,  Pennsylvania,  November  2Q. 

This  patent  was  granted  for  a  mode  of  arranging  that  part  of  a 
thrashing  machine  by  which  the  grain  is  separated  from  the  straw, 
and  the  straw  itself  carried,  away.  Behind  the  thrashing  cylinder 
there  is  an  inclined  rack,  made  like  a  Venetian  blind,  or  shutter,  on 
which  the  grain  and  straw  are  thrown  by  the  cylinder.  The  straw  is 
drawn  up  over  this  rack  by  a  set  of  rakes,  attached  to  an  endless  belt, 
and  is  discharged  at  the  upper  end  of  the  rack  whilst  the  grain  falls 
through  between  the  slats  on  to  an  incUned  board,  and  is  thence  con^ 
ducted  to  a  proper  receptacle. 

The  claim  is  to  the  "forming  of  the  rack  as  an  inclined  plane,  and 
carrying  the  straw  over  it  by  a  belt  of  rakes.*' 


W.  For  constructing   Cabooses  and  other  Cooking  Stoves;  Loftis 

Wood,  city  of  New  York,  November  26. 

The  following  extracts  from  the  specification  of  this  patent  will  giv« 
the  reader  a  very  clear  understanding  of  the  improvement.  ^**The 
main  feature  of  my  improvement  consists  in  the  manner  in  which  I 
heat  the  oven  used  for  baking,  which  oven  is  situated  at  the  back  ol* 
the  fire  place^  or  chamber  of  combustion,  as  in  the  greater  number  of 
cooking  stoves;  but  in  my  cabooses,  or  stoves,  I  do  not  allow  of  a 
direct  db^ught  from  the  fire  to  pass  under  the  oven,  but  cause  the 
▼hole  of  the  heated  air  generated  in  combustion  to  pass  over  the  oven, 
in  a  flue  space  between  it  and  the  boilers,  or  other  cooking  utensils 
situated  above  it;  whilst  I  heat  the  lower  part* of  the  oven  by  con- 
stnicting  the  grate  upon  which  the  coal,  or  other  fuel,  is  sustained, 
vith  hollow  bars,  which  bars  admit  the  atmospheric  air  freely  into 
tbem  in  front,  and  open  at  their  inner  or  back  ends,  into  a  flue  space 
^er  the  oven.  I  perforate  the  bottom  plate  of  my  oven  with  holes, 
so  as  to  allow  the  atmospheric  air  which  has  passed  through  the  grate 
bars,  and  has  thereby  become  highly  heated,  to  pass  directly  into  the 
oven;  and  I  also  perforate  the  back  plate  of  my  oven  with  holes 
^ugh  which  the  heated  air  which  has  been  admitted  into  it  may 
escape  into  the  back  flue,  and  thence,  under  the  government  of  a 
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damper,  valve,  or  sliding  shutter,  into  the  flue  by  which  it  is  carried 
to  the  chimney. 

<^  What  I  claim/'  the  patentee  further  says,  <'as  constituting  my  in- 
vention, and  desire  to  secure  by  letters  patent,  is  the  manner  in  which 
I  construct  and  combine  the  grate  bars  and  the  oven,  as  herein  de- 
scribed; that  is  to  say,  the  forming  of  my  grate  with  hollow  bars,  the 
openings  through  which  lead  into  the  flue  space  under  the  oven,  for 
the  purpose  of  heating  atmospheric  air,  and  conducting  it  into  said 
flue  space ;  and  in  combination  therewith .  I  claim  the  opening  through 
the  bottom  and  back  oven  plates,  for  allowing  the  air  so  heated  to 
pass  into  and  through  the  oven,  its  passage  being  governed  by  a  shut- 
ter, or  damper,  as  described." 

« 

20.  For  a  Portable  Furnace  Jbr  Bathing  Tubs;  Randolph  Dens- 
more,  Hopewell,  Ontario  county.  New  York,  November  2Q, 

The  patentee  says — **The  kind  of  furnace  which  I  have  improved 
is  that  which  is  so  constructed  as  to  float  in  the  water  contained  in 
the  bathing  tub,  and  in  which  the  burning  charcoal  is  below  its  sur- 
face, the  fire  being  fed  with  air  through  two  tubes  branching  out 
from  each  side  of  the  ash  pit."  The  furnace,  as  improved,  is  cylin- 
drical, and  a  semi-cylindrical  tube  passes  down  the  middle  of  it,  from 
near  the  top  to  the  ash  pit,  through  which  the  air  is  supplied  to  the 
fire. 

Claim. — ^**  Having  thus  fuDy  described  the  nature  of  my  improve- 
ment, and  shown  the  manner  in  which  I  carry  the  same  into  opera- 
tion, what  I  claim  therein  as  constituting  my  invention,  and  desire 
to  secure  by  letters  patent,  is  the  giving  to  the  body  of  the  furnace 
for  the  heating  of  baths,  a  cylindrical  form,  and  placing  the  tube,  or 
tubes,  channel,  or  channels,  through  which  air  is  supplied  to  the  fire, 
within  said  body,  in  the  manner  and  for  the  purpose  herein  set  forth. 
And  it  is  to  be  imderstood  that  although  I  have  mentioned  a  cylin- 
drical form  only,  as  given  to  the  furnace  body,  I  do  not  intend  there- 
by to  limit  myself  to  this  particular  shape,  as  the  body  may  be  made 
oval,  or  polygonal,  or  be  otherwise  varied  in  form,  whilst  the  instru- 
ment will  remain  substantially  the  same." 


21.  For  a  machine  for  making  Splints  for  Friction  Matches; 'Sor- 
man  T.  Winans  and  Thaddeus  Hyatt,  city  of  New  York,  Novem- 
ber 26. 

The  patentees  say — "Our  new  manufacture  of  splints,  or  sticks, 
for  matches,  consists  in  the  making  them  by  pressure  and  condensation 
from  wood  first  cut  into  th^i  sheets  in  the  manner  of  veneers;  which 
sheets,  or  veneers,  many  be  about  an  eighth  of  an  inch  in  thickness. 
In  proceeding  to  manufacture  our  splints  we  divide  these  veneers  into 
portions  of  the  proper  size  for  subjecting  them  to  pressure  by  means 
of  suitable  instruments,  which  will  at  the  same  time  condense  the 
wood,  and  cut  it  into  strips,  or  splints,  preparatory  to  their  being 
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dipped  into  sulphur,  or  into  any  composition  with  which  they  are  to 
be  tipped." 

TTie  machine  which  they  describe  consists  of  two  rollers,  mounted 
like  flatting  mill  rollers,  fluted  longitudinally,  between  which  rollers 
the  veneers  are  passed  and  are  thereby  cut  and  pressed  into  splints, 
but  not  quite  separated.  Two  dies  properly  fluted  may  be  substitut- 
ed for  the  rollers. 

Tbe  claim  is  to  the  <^  manufacturing  of  splints,  or  sticks,  for  matches, 
oi  wood  condensed  by  mechanical  pressure  between  rollers,  or  dies, 
as  described.*' 


22.  For  an  improved  mode  of  Regulating  the  action  of  the  Wdste 
Steam  in  Locomotives,  to  increase  or  decrease  the  draught;  Ro^ 
Winans,  Baltimore,  Maryland,  November  2Q. 
(The  specification  will  appear  in  the  next  number.) 


23.  For  a  mode  of  Thibingfor  Sinking  ^«/&  in  alluvial  soils;  Ebene- 
zer  Rice,  Salina,  Onondaga  county,  New  York,  November  26. 

The  tubes  which  are  to  be  sunk  in  bored  wells,  as  described  in  the 
specification,  are  to  be  made  of  bored  wood  in  sections,  and  united  by 
means  of  two  metal  ferules  at  each  joint,  one  of  them  on  the  outside 
let  in  so  as  to  be  flush  with  the  wood,  and  the  other  let  into  the  end 
of  each  piece  mid-way  between  this  and  the  inside.  The  lower  section 
of  tubing,  or  pipe,  towards  the  bottom  of  the  well,  is  to  be  made  of 
iron.  A  follower,  also  made  of  iron,  in  two  parts,  and  provided  with 
two  ears,  is  placed  on  the  top,  and  by  means  of  chains  attached  to 
these  ears,  the  force  is  applied  for  sinking  the  tube. 

The  claim  is  to  the  <<  method  of  sinking  wells  in  alluvial  soils,  and 
naarshy  grounds,  by  means  of  wooden  tubing  formed  in  lengths,  con- 
nected together  by  metal  bands,  or  hoops,  sunk  in  the  ends,  together 
vith  a  metal  band  on  tbe  outside,  and  provided  with  a  metal  tube  at 
the  bottom,  and  also  the  follower  on  the  top,  constructed  and  applied 
in  the  manner  and  for  the  purpose  described." 


24.  For  an  improvement  in  the  Cut  off  Valves  of  Steam  Engines; 
Wm.  A-  Lighthall,  city  of  Albany,  New  York,  November  26. 
(See  speeificaUon.) 


25.  For  a  machine  for  Skeining  Silk  and  other  Thread;  George 

Heritage,  Chestertown,  Kent  county,  Maryland,  November  26. 

This  instrument  is  for  winding  a  number  of  skeins  on  the  same  reel, 
wie  after  another  without  stopping,  until  the  whole  surface  of  the  reel 
i«  covered.  In  front  of  the  reel  there  are  two  bars  with  pins  in  them, 
^far  apart  as  the  distance  the  skeins  are  intended  to  be  separated. 
One  of  these  bars  moves  up  and  down  by  being  connected  at  each 
cftd  with  a  crank  on  a  shaft  immediately  under  it.  The  bobbin,  or 
^pool,  from  which  the  silk  is  drawn,  is  placed  obliquely,  so  that  at 
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every  up  and  down  movement  of  the  bar  the  silk,  or  other  thread,  is 
shifted  one  pin,  which  forms  another  skein  on  the  reel — at  the  end  of 
the  operation  the  thread  is  cut  between  each  skein. 

The  claim  is  to  the  <^mode  of  skeining  the  silk  by  the  arrangement 
of  the  movable  and  stationary  bars  and  rows  of  pins  in  combination 
with  the  reel." 
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Specification  of  a  Patent  for  an  Improvement  in  the  Cut-off  Valves 
of  Steam  Engines,  Crr anted  to  Wm.  A.  Lighthall,  ci/y  q/*«^/- 
bany,  New  York^  November  26M,  1S40. 

To  all  to  whom  these  presents  shall  come :  Be  it  known  that  I,  the 
undersigned  William  A.  Lighthall,  of  the  city  of  Albany  and  county 
of  Albany,  state  of  New  York,  have  discovered  certain  improvements 
in  the  "half  stroke,  or  cut-ojff,  valve"  for  steam  engines,  which  I  call 
the  ^^  doxtble  plunge  half  stroke  valvCy^  and  of  which  the  following  is 
a  full  description. 

A,  A,  A,  A,  The  steam 
chest;  B,  B,  the  valve  stems; 

C,  C,  the  plunge  valves  of 
equal  diameter,  with  their 
rims,  or  collars,  E,  E,  be- 
ing three  to  six  inches  deep 
in  accordance  with  the  re- 

^  quired  "throw"  and  recoil 
^^^  of  the  valve,  thus  allowing 
the  valves  sufficient  play, 
or  motion,  while  they  are 
in  the  openings,  and  still 
continuing  to  close  them. 

D,  D,  four  lugs,  or  guides, 
upon  each  valve,  having 
their  outer  edges  gradual- 
ly tapering  inwards  to- 
wards the  stem,  or  rod, 
which,  together  with  said 
stem,  or  rod,  secures  the 
entrance  of  the  valves  into 
F,  F,  the  valves,  seats,  or 
openings,  which  being 
turned,  or  bored  square  in- 
stead of  beveling  or  coni- 
<»1,  allow  the  cyUndrical 
formed  valves  to  enter  in, 
and  partially  through,  said 
openings,  and    work    as 
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jrinngers  with  little  or  no  friction.  Thus  it  will  be  seen  that  this  valve 
differs  in  structure  and  mode  of  working  from  any  valves  now  or 
heretofore  used.  The  collar  part  of  the  valves  being  cylindrical  in- 
stead of  conical,  the  lugs,  or  guides,  being  sufficiently  tapered  inwards, 
and  the  seat  or  valve  openings  being  also  turned  square,  or  cylindri- 
cal, on  their  edges  instead  of  conical,  or  beveling,  the  valves  work  by 
plunging  into,  and  partially  through,  the  seat,  or  opening;  the  lugs, 
or  guides,  are  never  entirely  withdrawn  from  the  openings  when  Ufl- 
ed,  but  on  the  return  stroke,  or  motion,  may  pass  completely  through 
tiie  openings;  the  collars,  or  rims,  still  continuing  to  close  the  apertures 
G,  G.  The  opening  to  the  side  pipes,  H,  H ;  the  opening  to  the  steam 
pipe  I,  I.  The  top  view  showing  the  top  and  bonnet  of  the  steam 
chest 

The  whole  apparatus  will  thus  be  seen  to  consist  of  a  cast  iron 
steam  chest,  or  box,  A,  A,  A,  A,  partially  divided  by  an  interior  apart- 
ment, division,  or  chest,  with  apertures  F,  F,  for  admitting  the  steam 
ftom  the  exterior  into  the  interior  chest.  The  valves  C,  C,  play,  or 
work,  in  those  openings,  and  alternately  close  and  open  the  communi- 
cation between  the  steam  apartments.  The  steam  pipe  H,  H,  from 
the  boiler  opens  into  the  exterior  box,  or  chest,  and  the  steam  pipe 
G,  6,  to  the  cylinder  communicates  with  the  interior  box,  chest,  or 
apartment;  when,  therefore,  the  valves  are  out  of  the  openings  the 
steam  is  admitted  from  the  exterior  chest,  or  apartment,  into  the  in- 
terior, and  thence  to  the  side  pipes  upon  the  cylinder. 

The  advantages  obtained  by  my  improvements  in  the  cut-off  valves 
as  set  forth  in  the  specification  and  drawings  herewith  submitted,  may 
be  thus  briefly  enumerated. 

1st.  It  shuts  off  the  steam  more  perfectly  than  the  cut-off  valves 
now  in  use,  and  sufficiently  perfect  for  all  practical  purposes  of  a  half 
stroke  valve. 

2nd.  It  requires  less  power  from  the  engine  to  work  it,  because  hav- 
ing two  valve  plates  on  one  stem  of  equal  superfices  it  is,  when  in 
"situ"  in  equilibrium  floating,  as  it  were,  in  the  steam  that  surrounds 
it,  the  least  possible  force  destroys  that  equilibrium,  and  admits  the 
^eam.  In  this  respect  it  is  an  improvement  on  the  ordinary  double 
balance  valve,  for  that  requires  the  diameter  or  superfices,  of  one 
valve  plate  larger  than  the  other  to  keep  it  in  its  seat;  consequently 
greater  force  to  displace  it,  to  admit  the  steam,  is  necessary. 

3rd.  It  works  without  noise  and  consequently  obviates  the  wear 
and  tear  from  the  collision  which  in  the  ordinary  valves  occasion  that 
noise.  The  conical,  or  beveled,  rims,  or  edges,  of  the  ordinary  double 
valves  strike  on  their  seats  and  "bring  up"  with  a  jar  and  recoil  that 
soon  renders  readjustment  and  repair  necessary,  and  the  recoil  im- 
pairs their  effect.  If  force  be  applied  to  counteract  recoil,  then  they 
**bring  up"  the  harder. 

4th.  By  passing  through,  instead  of  on,  the  seat,  these  difficulties  are 

obviated — the  valve  will  wear  longer  without  getting  out  of  order,  and 

the  collars,  or  rims,  allow  it  to  vibrate  (or  work  up  and  down)  in  the 

openings,  still  keeping  them  closed,  which  is  not  accomplished  in  the 

ordinary  half  stroke  valve. 

6» 
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la  the  ioregoing  specification  I  claim  as  my  invention,  or  improve'- 
ment,  the  combination  of  two  valves  working  in  one  stem,  construct- 
ed as  herein  described,  to  wit:  with  rims,  or  collars,  of  sufficient  depth 
to  allow  the  requisite  degree  of  motion  while  in  their  seats,  and  yet 
continuing  to  keep  the  openings  closed,  and  with  lugs,  or  guides,  which 
prevent  the  valves  from  being  displaced,  and  at  the  same  time  allow 
the  steam  to  pass  freely  through  tiie  spaces  between  them. 

Wm.  a.  Lighthall. 


Notice  of  Tathatn  ^  Brothers  Improved  Man9{fiicture  qfLead,  and 

other  Sqft  Metal,  Pipe. 

Two  patents  have  been  granted  within  the  last  year  to  Messrs. 
Tatham  &  Brothers,  of  Philadelphia,  for  manufacturing  pipes  of  lead 
and  of  other  soft  metals;  the  first  of  these  was  granted  on  the  29th  of 
March,  1841,  to  Jolm  Tatham,  Jr.,  and  Henry  B,  Tatham,  as  as- 
signees of  the  inventors  of  the  apparatus  used,  Messrs.  John  and 
Charles  Hanson,  of  Huddersfield,  England;  the  last  to  George  N. 
'  Tatham  and  Benjamin  Tatham,  Jr.,  of  Philadelphia,  for  improvements 
on  the  foregoing;  and  this  is  dated  on  the  11th  of  October,  1841.  An 
attempt  was  made  in  England,  some  twenty  years  ago,  to  manufac- 
ture lead  pipes  upon  the  same  principle  with  that  adopted  in  the  ap- 
paratus of  the  Messrs.  Tatham,  and  a  patent  was  obtained  for  it;  but 
the  means  then  adopted  for  tarrying  the  design  into  efiect  were  defec- 
tive, in  consequence  of  which  the  article  produced  was  imperfect,  and 
the  pipe  pever  went  into  general  use. 

The  usual  method  of  manufacturing  lead  pipes  is  by  first  casting, 
and  then  drawing  them,  upon  a  suitable  sized  mandrel,  through  dies, 
by  the  aid  of  a  draw-bench;  until  the  introduction  of  Hanson  and  Tat- 
ham's  machinery,  this  has  been  the  only  process  successfully  practiced 
in  the  United  States.  Although  good  pipe  was  frequently  made  by 
this  method,  it  was  not  by  any  means  uniformly  sa  It  has  not  been 
found  possible  to  keep  the  bore  of  the  pipe  in  the  centre  of  the  mass 
of  metal,  and  its  strength  was  imavoidably  unequal,  from  this  cause. 
In  the  operation  of  casting,  the  metal  sometimes  becomes  faulty  in 
Ihe  interior,  and  such  faults  are  extended  in  the  act  of  drawing,  and 
are  not  shown  on  the  surface.*  The  drawn  pipes  are  usually  from  ten 
to  sixteen  feet  only  in  length,  and  they  have  rarely  been  made  of  a 
greater  diameter  than  two  inches. 

We  have  not  only  carefully  examined  tlie  specification  of  Mr. 
Hanson's  patent,  and  of  that  for  the  improvements  devised  by  the 
Messrs.  Tatham,  but  we  have  also  seen,  and  critically  inspected, 
many  of  the  pipes  manufactured  by  these  gentlemen,  and  so  far  as  a 
judgment  can  be  formed  by  these  means,  the  article  may  be  pronounced 
to  be  perfect;  the  bore  is  truly  centrical,  the  interior  and  exterior  sur- 
faces smooth  and  polished,  the  metal  compact,  and  the  length  indefi- 
nite. With  respect  to  their  strength,  we  have  conversed  with  the 
superintendent  of  the  water  works  at  Richmond,  in  Virginia,  who  has 
these  pipes  in  use  mider  a  head  of  two  hundred  feet  of  water,  has 
/ound  them  imiformly  to  bear  this  pressmre,  and  in  all  respects 
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saperior  to  other  lead  pipes.  At  the  Baltunc^Fe  water  woriur  also^  we 
understand  that  they  have  been  adopted,  and  are  preferred. 

We  have  delayed  noticing  the  patents  for  this  pipe  in  the  expecta- 
tion of  receiving  the  report  of  the  committee  of  the  Franklin  Institute 
thereon,  which  we  are  informed  is  altogether  approbatory ;  this  report 
ve  shall  probably  publish  hereafter;*  in  the  meantime  it  will  be  satis- 
factory to  our  readers  to  know  something  of  the  nature  of  the  manu- 
fccture.  The  lead,or  other  soft  metal,  from  which  the  pipes  are  to  be 
made,  is  fused,  and  poured  imo  a  very  strong  metal  cylinder,  furnish- 
ed with  a  piston,  and  it  is  suffered  to  cool  therein  sufficiently  to  be- 
come set,  or  to  lose  its  fluidity.  The  piston  is  then  forced  down  by 
means  of  a  very  powerful  hydraulic  press;  by  this  pressure  the  metal 
is  made  to  pass  through  four  openings  which  surround  a  mandril,  or 
core,  on  the  outside  of  the  cylinder  head,  and  which  is  of  the  size  of 
the  intended  bore ;  the  four  solid  bars,  or  strips  of  metal,  which  are 
formed  by  these  openings^  are  received  within  a  funnel-formed  cavity 
of  steel,  which  surrounds  the  core,  and  by  the  enormous  pressure  to 
which  they  are  subjected  they  are  firmly  welded  together  and  made 
to  pass  out  from  a  cylindrical  opening  in  the  funnel-formed  cavity,  in 
the  state  of  a  finished  tube.  The  tubes  thus  made  may  be  cut  across 
into  wafer-like  pieces,  which  will  exhibit  a  perfect  juncture  and  con- 
tinuity of  the  metal. 

We  da  not  attempt  to  describe  the  particular  construction  of  the 
apparatus  in  its  details,  as  this  would  require. several  engraved  figures ; 
the  specifiations  of  the  original  patent,  and  of  that  for  the  improve- 
ments, have  been  drawn  up  with  much  care  and  clearness,  and  the 
daims  appear  to  be  made  to  a  construction  and  arrangement  of  the 
parts  which  are  new,  and,  as  we  believe, .sustainable  in  law. 


Pr«fveMof  PractiiBaldcTlieorellGal  UlecliaxiiGS  dcGlieiiiUtry. 


Jidcocys  Patent  Spray  Pump. 

The  following  extraet  from  a  communication  by  Mr.  Adeock, 
which  appeared  in  the  last  number  of  the  Mining ^  Journal^  fully  il- 
lustrates the  construction  and  action  of  his  patent  Spray  Pump,  of 
which  we  inserted  a  descriptive  notice  in  a  recent  number.t 

^This  woo4  cut  is  intended  to  represent  and  explain  a  plan  put 
down  by  me  at  the  100-yard  shaft,  at  Pemberton,  to  relieve  the  bend 
pipe  and  lower  part  of  the  apparatus  from  any  water  that  might, 
from  accidental  or  other  cause,  be  there  collected;  and  as  it  answers 
the  intended  purpose  well,  I  have  no.  doubt  that  the  wood-cut,  and 
its  descriptive  account,  will  be  gratifying  to  many  of  your  readers. 

^In  the  wood-cut  a  he  represent  a  part  of  the  downcast  pipe,  or 
the  pipe  that  conveys  the  air  from  the  top  of  the  pit,  or  the  gaUeries 
^sA  workings  of  the  mine,  through  the  bend  pipe  into. the  upcast;  h 
to  e  the  bend  pipe,  or  that  which  unites  at  the  bottom^  of  the  pit  the 
downcast  with  the  upcast;  cdt  the  upcast  pipe/  or  pipe  through 
which  the  air,  and  the  water  commingled  with  it,  is  carried  to  the 

*■  ^blkhcd  at  p.  j4^9  of  thb  nttmber.    f  S«e  Jdar..FraQk.iatt..tol.ii,  'lid  flerief,p.  3S0.. 
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surface  or  top  of  the  pit,  that  the  valer  may  be  there  again  collected 
in  a  solid  body,  and  thence  be  allowed  to  flow  freely  away ;  6  6  repre- 
sents five  slits,  through  which  the  water  flows  from  the  stimp  or  well 
at  the  bottom  of  the  pit  into  the  upcast  pipe,  when  the  apparatus  is  in 
action,  that  it  may^  by  the  current  of  air,  be  dispersed  into  drops,  like 
drops  uf  rain,  and  conveyed  to  the  top.  The  downcast  pipe  is  twenty- 
nine  and  a  half  inches  diameter — the  upcast  pipe  seventeen  and  a  half 
inches;  and  when  not  working,  and  from  causes  which  it  is  not  neces- 
sary to  explain,  water  leaks  from  the  sump  into  tlie  apparatus,  to  a 
height  eqiiaL  to  the  head  of  the  water  there,  which  is  about  eight  feel 
from  the  bottom  of  the  bend,  or  eight  feet 
seven  inches  from  the  bottom  of  the  pipe 
beneath  the  bend,  consequently,  the  water 
rises  to  the  same  height  in  the  pipe  ^^^^, 
which  is  four  inches  diameter;  m  m  is  a 
pipe,  twenty  feet  long,  that  receives  a  sup- 
ply of  water  from  a  water  ring,  placed  so 
as  to  receive  the  water  that  oozes  through. 
and   trickles  down  the  sides  of  the  pit- 
This  pipe  also  is  four  inches  diameter,  but 
is  umiecessuily  large;  it  terminates  in  a 
compound  cone  marked  n,  as  shown  in  the 
figure.  Of  the  smaller  cone  the  dimensions 
may  be  thus  stated: — Its  greater  diameter, 
tW'^  of  an  inch;  its  smaller  diameter, -y^th 
ditto;  and  its  length  4  dltta  Of  the  greater 
cone,  the  dimensions  may  be  thus  stated: — 
Its  smaller  diameter,  Ath  of  au  inch;  its 
greater  diameter,  1-j'jtn  ditto;  and  its  length 
Sy-iyth  ditto,  A  pipe,  ^^ih  of  an  inch  diame- 
ter, descends  from  the  junction  of  the  larger 
cone  with  the  smaller  into  the  four  inch  pipe 
gggg,  as  shown  by  the  wood-cut.    This 
pipe  is  nine  feet  long. 

"Having  thus  given  the  proportions,! 
have  only  to  describe  the  rationale  of  the 
contrivance: — The  water  in  the  pipe  mm, 
is  maintained  by  the  water  ring,  or  by  the 
water  that  oozes  through  and  trickles  down  the  sides  of  the  pit  to  a 
heightor  Level  equal  to  the  height  of  the  pipe  itself,  or  twenty  feet.  Now, 
it  is  well  known  that  the  theoretic  velocity  of  water,  flowing  out  of  an 
aperture,  is  equal  to  that  of  a  heavy  body  falling  from  the  height  of 
the  head  of  water,  w+iich  is  found,  very  nearly,  by  multiplying  tlie 
square  root  of  that  height  in  feet  by  eight,  for  the  number  of  feet  do- 
scribed  in  a  second.  Thus,  a  head  of  one  foot  gives  eight,  a  head  of 
nine  feet  twenty-four,  and  a  head  of  twenty  feet  thirty-five  and  ihree- 
fbmths  feet  per  second.  This  is  the  theoretical  velocity;  and  from 
what  is  equally  well  known  respecting  the  vena  conlracia,  or  the 
contraction  which  all  streams  undergo  when  passing  through  orifices, 
we  must,  in  order  to  obtain  the  actual  velocity,  multiply  the  square 
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root  of  the  height,  in  feet,  by  five  instead  of  eight  It  is  equally  well 
ioiowQy  from  the  experiments  of  Venturi,  Bryan  Donkin,  and  others, 
that  when  water  flows  through  a  compound  cone,  as  exhibited  in  the 
vood-cut,  the  quantity  discharged,  and,  consequently,  its  velocity,  is 
eren  greater  than  that  due  to  the  theoretic  velocity.  But  as  the  twenty 
feet  pipe,  under  consideration,  terminates  in  an  elbow,  just  before  its 
jimction  with  the  double  cone,  I  am  quite  willing,  in  order  to  prevent 
dispute,,  to  consider  the  velocity  of  the  water  through  the  double  cone 
as  that  due  to  the  contraction  of  the  stream.  Hence  \/  20  x  5^2%h 
feet  per  second,  instead  of  35|  feet,  as  above  stated. 

I  have  already  had  occasion  to  remark,  that  the  diameter  of  the 
suction  pipe,  nine  feet  long,  which  passes  from  the  lower  part  of  the 
donble  cone  into  the  pipe,  ggggyis  -/^ th  of  an  inch ;  hence  the  diame- 
ter of  that  pipe  being  ^•^th  of  an  inch,  and  the  velocity  of  the  water 
flowing  over  it,  at  its  junction  with  the  cone,  twenty-two  feet  per 
second,  the  time. occupied,  or  taken  up,  by  any  given  particle  flowmg 
over  its  diameter,  is  ^^th  part  of  a  second — equal,  decimally,  to 
.00227  of  a  second. 

"Now,  by  the  laws  of  gravitation,  the  space  through  which  a  body 
will  fall  in  a  given  time,  in  feet,  is  as  the  square  of  the  time,  in  seconds, 
multiplied  by  16^.  Hence,  .00227*  x  16^^  X 12  in. « 0001,  very 
nearly,  or  about  a  thousandth  part  of  an  inch.  Hence,  by  the  laws  of 
gravitation,  and  considering,  at  the  same  time,  the  expansion  of  the 
outward  cone,  from  ^'^  to  l^  inch  diameter,  and  that,  too,  in  a  length 
of  5^^th  inches,  there  is  not  time,  in  the  passage  of  the  water  over 
the  orifice  of  the  -^th  inch  pipe,  for  any  portion  of  it  to  fall  into  that 
pipe;  hence,  as  the  water  flows  over  the  orifice  of  that  pipe  with 
r^idity,  it,  by  its  friction  or  adhesion,  or  the  lateral  conamunication 
of  motion  in  fluids,  withdraws  from  it  some  portion  of  the  air,  and, 
subsequently,  of  the  water,  so  as  to  produce  a  partial  vacuum.  The 
weight  of  the  atmosphere,  in  the  downcast  and  upcast  pipes  of  the 
patented  apparatus,  then  comes  into  play,  and  forces  the  water  in 
those  pipes  continuously  from  the  pipe,^^^^,  up  the  ^^th  inch  pipe, 
^  then  through  the  larger  cone,  until  the  surface  oi  the  water  in 
the  bend  pipe,  bio  Cy  gets  below  the  level  of  the  nine  feet  pipe,  and, 
consequently,  is  below  the  bottom  of  the  bend.  Thus,  Mr.  Editor, 
without  valves,  clacks,  pumps,  or  any  thing  that  can  get  out  of  order, 
is  this  important  object  effected. 

Hekrt  Adcock,  Civil  Engineer. 

/ttne«l,  1841. 

Mechanics'  Mtgaiine»  July,  1S41. 


loncEs  jaoM  the  French  journals,  translated  for  the  journal 
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f^oD  Motive  Power.'^The  Force  of  Trees  agitated  by  the  Wind. 

.  'n^  kiea  of  taming  to  account,  as  a  mechanical  force,  the  oscilla- 
iioDs  of  a  tree  by  the  wind,  has  never  been  proposed,  because  no  one, 
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it  is  probable,  has  ever  deemed  it  to  be  a  practicable  source  of  power. 
A  very  considerable  focee^  the  least  costly  of  all,  is  thus  entirely  lost. 
An  attempt  has  been  made  to  bring  it  into  use  by  Count  de  Masing 
and  Paulin  Desormeaux,  and  if  they  have  succeeded,  as  the  ingenious 
apparatus  exhibited  at  the  ^ Expositions^  would  seem  to  prove,  they 
will  have  rendered  an  immense  service  to  the  public,  aud  especially 
to  the  inhabitants  of  the  country. 

The  great  difficulty  which  the  inventors  have  to  overcome  is  to  con- 
Tei:t  into  a  regular  rotary  and  continuous  movement  the  incoherent 
and  vagabond  oscillations  of  currents  of  wind  issuing  from  all  points 
of  the  horizon,  and  often  varying  with  such  rapidity  as  to  box  the 
whole  compass  in  the  course  of  five  minutes.  The  movement  must 
necessarily  be  double,  namely,  that  arising  from  the  wind  and  the 
contrary  one  from  the  elasticity  of  the  tree.  By  reducing  the  ques- 
tion to  its  simplest  expression,  in  placing  the  tree  in  the  centre  of  a 
triangle  we  have  three  points  for  the  motion  of  the  wind,  and  three 
others  opposite  for  the  motion  of  elasticity.  The  authors  have  sought 
to  economise  by  reducing  to  five  the  number  of  their  organs;  in  plac- 
ing the  tree  in  the  centre  of  a  pentagon.  From  whatever  quarter  the 
wind  comes  and  the  tree  rectifies  itself,  a  lever  of  the  third  kind  is 
moved,  which  transmits  its  motion  by  a  particular  mechanism,  to  an 
imbedded  arbor,  which  always  turns  in  one  direction,  and  by  means 
of  toothed  wheels,  bands,  or  otherwise,  transmits  the  motion  to  the 
working  apparatus.  Hence,  in  whatever  way  the  tree  may  move,  the 
work  is  always  going  on;  and  it  is  only  in  periods  of  absolute  calm 
tha^t  it  ceases  to  act,  being  in  this  respect  like  the  sails  of  a  wind  mill 
or  a  water  wheel  during  a  drought. 

The  King  and  all  his  family  had  this  machine  explained  to  them. 
It  is  so  simple  as  to  cost  in  the  erection  but  250  francs.  When  a  con- 
venient tree  is  wanting,  a  flexible  pole  may  be  erected  on  a  roof,  so  as 
to  transmit  to  the  interior  its  motion  by  the  wind,  without  any  of  the 
trouble  of  adjustment  to  the  wind,  reefing,  unreefing,  or  other  prepa- 
ratories requisite  in  the  conunon  machines. 

RecoeU,  Soc.  PoIyt«cb. 


On  the  Fbrce  of  Tension  of  some  Condensed  Gases^ 

By  M.  fiuNSEir,  (Ann.  de  Peg.) 

I  first  measured  the  resistance  of  the  glass  tubes  to  be  employed. 
They  were  entirely  filled  with  water,  a  small  manometer  being  pre- 
viously introduced,  and  then  inunersed  in  water  heated  gradually  to 
boiling,  or  100®.  This,  from  the  tendency  to  expansion  of  the  inter- 
nal water,  represents  a  pressure  of  150  atmospheres^  When  the  tubes 
burst  under  such  a  pressure  an  infinity  of  longitudinal  and  parallel 
fissures  were  produced,  and  a  sharp  sound  was  heard. 

A  tube  ll^mm.  diameter  and  l^mm.  thick,  burst  under  a  pressure 
of  eighty  atniosphej»es,  and  I  have  found  tubes  of  smaller  diameter 
which  resisted  200  atmospheres.  But  in  time  their  tenacity  is  so  di- 
minished that  some  which  had  sustained  thirty  atmospheres  have 
suddenly  burst  with  a  pressure  of  scarcely  four  atmospheres.  I  attri- 
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bate  this  to  a  diminution  of  elasticity  like  that  of  other  bodies,  main^ 
tained  for  some  time  under  strong  pressure. 

SaJphurous  acid,  cyanogen  and  liquid  ammonia,  subjected  to  pres* 
sore  in  glass  tubes  containing  a  manometer,  furnished  the  following 
teosions  calculated  in  metres  of  mercury. 


emperatures. 

Sul.  Acid. 

Cyanogen. 

Ammonia. 

—33.7*' 

0.949m 

—30.0 

—25.0 

—20.0 

0.80 

—15.0 

1.10 

—10.0 

0.78 

1.41 

—  5.0 

1.11 

1.73 

3.64 

0 

1.48 

2.07 

3.61 

+  5. 

1.91 

2.44 

4.26 

+  10. 

2.89 

^.SS 

4.98 

4-15. 

2.93 

3.33 

5.78 

+20. 

3.54 

3.80 

6.67 

+25. 

4.20 

a 

« 

Sulphurous  acid  boils  at  10.5^  under  a  baromatic  pressure  of  0.744m. 

Cyanogen  becomes  liquid  at  25°C.,and  begins  to  solidify  at  30^,  a»- 
sQimng  a  radiated  texture.    Its  boiling  point  is  20.7°  G. 

Anmionial  gas  should  be  perfectly  dried  before  being  liquified.  Its 
boiling  pomt  is  33.7°  C. 

I  have  tried  in  vain  to  liquify  by  a  reduction  of  temperature  as  fer 
as  50°,  the  gas  which  results  from  the  combination  of  hydrogen  with 
Chlorine,  bromine,  iodine  and  phosphorus. 

We  may  obtain  sulphuretted  hydrogen  in  a  liquid  state  by  sub^ 
jecting  hyper  sulphuret  of  hydrogen  to  decomposition  in  a  tube ;  but 
for  this  purpose  the  presence  of  a  little  water  is  necessary.  If  we  in»- 
troduce  a  few  pieces  of  chloride  of  calcium  in  tubes,  the  hyper  sulphu^ 
ret  may  be  preserved  intact  while  the  tube  remains  hermetically  closed. 

Abb.  des  Mines,  tome  18,  LW.S,  1840. 

Ductility  of  Glass, 
The  conservator  of  the  museum  of  Avignon  has  remarked  that  all 
the  glass  vases  found  buried  at  Vaison,  were  so  soft  and  ductile  when 
first  discovered  that  they  might  be  kneaded  up  and  cut  with  a  knife 
blade,  but  that  they  resumed  the  fragility  and  hardness  of  common 
?las8  after  a  few  hours  exposure  to  the  air.  This  remark  applies  only 
to  the  vases  buried  at  a  depth  of  at  least  three  metres.  u^ 

^^mposition  of  Organic  Substances,  by  Barytes*    By  Pelouzb 

AND  MiLLOK. 

^ydrous  barytes  removes  from  organic  substances  all  thecarbon- 
H^  add  which  their  elementary  composition  affords;  hydrated  bar3rtes 
carries  the  destruction  farther  and  tend  to  bum  out  the  carbon,  while 
the  hydrogen  which  proceeds  from  the  substance  unites  with  that  com- 
u%  &om  &e  decomposition  of  the  water  and  is  disengaged  in  a  free 

'^^^  Ibid. 
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LUNAR  0CCULTATI0N8  FOR  PHILADELPHIA, 

FEBRUARY,  18«. 
COMPUTED  BT  JOHN  DOWNBS.* 

Angles  reckoned  to  the  rigbt  or  wesi- 
ward  round  the  cirele,  aa  seen  in  &d 
iuTerting  telescope. 
EC^For  direct  visioQ  add  IW.JCH 

Day. 

H*r. 

Min. 

8tar*8  name.                  Mag. 

From  Moon's 
North  point 

From  Moon's 
Vertex. 

19 
19 
20 
29 

18 
14 
6 
16 
16 

41 

26 

7 

7 

4 

Im.    125  Taari,                        6 

Em. 

N.  App.  792  Daily,  7,  3)  sonth  2.'0 

Em. 

Im.     A'  Scorpii,                      5 

93^ 
192 

124 

208 

241« 
219 

*  The  absence  of  Mr.  Downes  on  the  North  Eastern  Boondaiy  Ezploratien  prevented 
the  receipt  of  the  annooncemenUi  for  December  and  January. 


Meteorological  Observations  for  November,  1841. 


1   Therm. 

Barometer. 

Wind. 

1 

Water 

fallen  in 
rain. 

State  of  the  weather,  eno 
Remarks. 

lyioon. 

Days 

Sun      2 
rise.  P.M 

Hun 
.   rise. 

9 
P.M. 

Direction. 

Force. 

Inch's 

Inch's 

Inches. 

1 

64 

72  1    30.83 

3116 

W. 

Moderate. 

Fog— flying  clouds. 

3 

64 

6S|    2986 

2986 

w. 

do. 

.35 

Ram— clear. 

3 

44 

61 

.84 

.78 

w. 

do. 

Clear— do. 

4 

45 

42 

.60 

.60 

EW. 

do. 

.80 

Partially  cloudy- rain* 

J) 

S 

38 

46 

.67 

.75 

W. 

Brisk. 

Flying  clouds— clear. 

1 

6 

39 

47 

.90 

30.00 

W. 

do. 

Clear— do. 

7 

32 

42 

30.15 

.16 

w. 

Moderate. 

.27 

Clear— do. 

8 

38 

43 

.00 

29.90 

sw.w. 

do. 

Rain— do. 

9 

33 

46 

.20 

30.30 

NE. 

do. 

Clear— do. 

lo 

34 

43 

.40 

.40 

NE. 

do. 

.26 

Cloudy— do. 

U 

as 

43 

.34 

.20 

N. 

do. 

Cloudy— clear- 

® 

12 

44 

64 

29.70 

S9  56 

a. 

do. 

Cloudy— rain. 

13 

38 

48 

.55 

.65 

w. 

Brisk. 

Clear— Hying  eloods. 

14 

34 

58 

.50 

.50 

s. 

Moderate. 

Clear— do. 

15 

34 

43 

.41 

.48 

w. 

Brisk. 

Flying  clouds— ctoudy. 

16 

34 

42 

.65 

.66 

w. 

Blustering 

Cloudy— clear. 

17 

32 

46 

.76 

.70 

w. 

Moderate. 

Clear— do. 

18 

36 

46 

.75 

.80 

w. 

do. 

Cloudy— do. 

10 

ao 

32 

.85 

.76 

E. 

do. 

.08 

Cloudy— rain. 

c 

SO 

so 

40 

.65 

.76 

NE. 

do. 

Cloudy— do. 

21 

39 

45 

30  06 

3010 

W. 

do. 

Cloudy— do. 
Drizzle— rahu 

SS 

44 

46 

29.90 

29.76 

8E. 

do. 

.63 

S3 

46 

64 

.70 

.70 

W. 

do. 

Clear— do. 

S4 

34 

46 

.10 

.94 

W. 

do. 

Clear— do. 

S5 

36 

39 

30.06 

.90 

8E.E. 

do. 

.63 

Rain— do. 

fi6 

39 

48 

89.56 

56 

EW. 

do. 

.11 

Dnzzle— cloudy. 

® 

S7 

32 

31 

.86 

30.00 

W. 

Brisk. 

Obudy— flying  clouds. 
Partialiy  cloudy— cloudy. 

SB 

24 

31 

30.86 

.28 

N. 

Moderate. 

29 

S3 

S9 

29.96 

29.96 

NW.W. 

do. 

.68 

Snow— Kio. 

30 
Mean 

19 

30 

30.14 

30ie4 

8W. 

do. 

Clear— do. 

35.26  43.48| 

29.85 

S9.85 

».86 

T 

'hermometer. 

Barometer. 

Mazl 
Mlnii 

mum  belcht  daring  the  month, 

7200   on  the  1st. 
19.00       .  «   3l8t. 

30.40  onthel^tb. 

29.41  '*     16lh. 

Meso 

I 

39.37 

29.86 

JOVWLNAIa 

or 

THE  FRANKLIN  INSTITUTE 

OF  THS 

Atate  of  SenneslUantau 

AMD 
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CiTil  Engineerlnff. 

TOB  THS  JOUBVAL  OF  TEX  FBl.3rKI.IK  IHBTITTrrS. 

Xoieson  the  Internal  Improvements  of  the  Continent  f^  Europe, 

By  L.  Klein,  Civil  Engineer, 

fco3mirTrtD  tbou  faox  10.] 

Railroads  in  Operation  and  in  Progress, 

I.  The  Budweis  and  Lintz  Railroad  was  the  first  of  this  kind 
executed  on  the  continent.  The  project  for  the  same  was  begun  in 
1822  by  the  late  Chevalier  de  Gerstner,  who  after  having  obtained  a 
charter  in  1824,  formed  a  company  of  stockholders  in  I8259and  com- 
meoced  the  works  soon  aflerwards;  for  the  want  of  funds,  however, 
they  progressed  very  slowly,  and  the  whole  line  of  eighty  miles  in 
length  was  not  completed  until  the  1st  of  August,  1832.  This  rail* 
way,  the  object  of  which  was  to  connect  the  Moldau  with  the  Danube 
and  thereby  the  North  Sea  with  the  Black  Sea,  had  to  encoimter  dif- 
calties  of  no  ordinary  kind.  In  regard  to  its  location,  the  overcoming 
of  a  soinmit  1500  feet  above  the  Danube,  and  1000  feet  above  the 
Moldau,  without  resorting  to  inclined  planes,  was  a  diflScult  problem, 
vhich  bad  been  solved  by  Chevalier  de  Gerstner,  (as  far  as  the  road 
has  been  constructed  by  himself,)  in  a  maimer  which  does  credit  to  his 
skill  and  talents.  The  greatest  inclination  from  Budweis  to  the  sum- 
mit is  forty-four  feet  per  mile;  the  smallest  radius  of  curvature  622 
feet,  and  there  would,  therefore,  exist  no  difficulty  of  using  this  part 
of  the  line  with  locomotive  steam  power.  The  other  half  of  the  rail* 
road,  on  the  contrary,  from  the  summit  to  Lintz,  located  and  construct* 

Voft.  HI,  3»  8x»ii»— No,  8r*FlBBVf  BT,  1842.  7 
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ed  by  another  engineer,  gives  evident  proofs,  that  in  its  execution  the 
directors  and  engineers  were  solely  governed  by  the  desire  of  finishu^ 
the  work  at  the  smallest  possible  cost,  leaving  entirely  out  of  view,  so 
far  as  grades  and  curvatuie  are  concemed,  safety  of  transit,  economy 
in  the  management  of  the  road,  and  all  those  considerations  which  are 
essential  to  give  railways  advantages  superior  to  those  possessed  by 
common  turnpike  roads.  The  grades  of  this  part  of  the  line  reach 
the  maximum  of  115  feet  per  mile,  and  the  curves  have  frequently 
radii  of  sixty  feet. 

If  there  is  anything  which  ean  justify  such  a  deviation  from  the 
principles  which  ought  to  prevail  in  the  location  of  every  railroad,  it 
is  the  embarrassment  in  which  the  company  foimd  itself  in  regard  to 
its  finances.  Confidence  in  the  success  of  the  undertaking  having 
been  lost,  and  a  much  larger  capital,  than  originally  estimated,  become 
necessary  for  the  completion  of  the  whole  railroad,  new  stock  had  to 
be  issued,  and  sold  at  25  per  cent,  of  its  nominal  value,  that  is  75  per 
cent,  below  par(!)  The  capital  thujg  procured  was  inadequate  to  com- 
plete the  road  on  the  plan  on  whi^h  it  was  commenced. 

The  total  cost  of  the  railway  completed  has  been  only  8827,150, 
and  as  its  length  is  eighty  miles,  the  average  cost  per  mile  was  S  10,340, 
which  sum  includes  also  the  cost  of  buildings  and  outfit.  To  cover 
these  expenses  there  were  emitted 

3783  shares  at  « 100  ...  -         g  378,300 

9000    do.     (at  8100)  sold  at  S  25  -  -  -       225,000 

400    do.    were  given  as  a  premiuni  on  a  loan  of    -  200,000 

Of  which  $  6000  is  paid  back  annually-. 
1817  shares  were  finally  emitted  in  1839,  to  pay  temporary 
debts  and  to  form  an  activexg^pital,  making  in  all 


15,000  shares,  at  the  nominal  value  of  -  -  1,500,000 

Of  the  loan  contracted  there  is  still  due  -  -        140,000 


Total,  -  -         g  1,640,000 

This  amount  being  twice  as  large  as  the  actual  expenditure  for 
the  railroad,  the  result  must  be  a  proportionate  reduction  of  the  pro- 
ductiveness or  dividends  to  the  stockholders. 

The  cost  of  this  railroad  must  appear  very  low,  if  the  heavy  works, 
necessary  for  its  graduation,  and  the  circumstance  that  it  was  the  first 
work  of  the  kind  on  the  continent,  are  tajcen  into  consideration.  The 
quantity  of  earth  and  rock  excavated  was  2,800,000  cubic  yards; 
376,000  cubic  yards  of  dry  masonry,  and  67,000  cubic  yards  of 
masonry  laid  in  mortar,  had  to  be  executed.    The  number  of  bridges 
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and  culverts  is  &ot  less  than  965«  The  railroad  has  a  stn^e  trax^ 
with  a  dear  width  of  three  feet  seven  and  a  half  indies  (three  and  a 
half  Viemia  feet,)  the  superstructure  is  composed  of  cross  ties  six  feet 
in  length,  flatted  on  one  side  and  resting  i^on  a  bed  of  stones;  of 
longitudinal  sills  eighteen  feet  in  length,  six  by  seven  inches  square, 
which  are  fastened  in  the  cross  ties  by  keys,  and  serve  as  supports  to 
the  flat  bars,  of  two  and  a  half  by  a  half  inch.  Tl)e  bars  are  only  nine 
feet  In  lengUi,  and  as  no  connecting  plates  were  put  below  the  joints, 
the  square  ends  of  the  rails  are  easily  pressed  into  the  timber. 

With  the  exception  of  the  mud  sills,  the  superstructure  of  the  first 
continental  railroad  is,  therefore,  the  same  as  that  employed  much 
later  on  so  many  of  the  American  railroads,  and  which  is  now  in 
Eujope  generally  designated  by  the  name  of  <^i^rican  Superstruc- 
mre." 

The  Budweis  and  Lintz  raihroad  is  worked  by  horse  power,  as 
originally  designed;  the  whole  line  is  divided  into  six  sections  of  thir* 
teen  and  a  half  miles  each,  and  the  horse  runs  daily  twice  between 
one  section  and  the  next,  performing  in  this  manner  regularly  twenty* 
seven  miles.  The  time  allowed  for  a  trip  from  one  station  to  another 
is  two  and  a  half  hours  for  passengers,  and  half  a  day  for  freight,  so 
that  it  takes  three  days  to  take  goods  from  Budweis  to  Lintz,  or  back* 
The  load  drawn  by  horses  varies  according  to  the'griades.  A  wagon 
weigliiDg  one  ton  is  generally  loaded  with  two  and  a  quarter  tons  of 
freight,  and  on  a  level  or  moderate  grade  one  hoilSe  takes  two  such 
wagons;  where  the  grades  become  steeper  threc^rhorses  are  attached 
to  five  wagons,  two  horses  to  three  wagons,  finally  two  horses  to  two 
wagons,  and  on  the  grade  of  115  feet  per  mile  two  horses  are  requir- 
ed to  haul  up  one  loaded  car.  Horses  and  drivers  (the  motive  power) 
a^e  famished  by  a  contractor,  who  receives  one  half  of  the  gross  in^ 
come  from  pajssengers  and  one  and  seven-eighths  cents  per  ton  per 
mile  for  freight  The  latter  price  is,  from  time  to  time,  regulated  ac- 
ooiding  to  the  price  of  oats  at  the  markets  of  Budweis  and  Lintz. 

The  fare  is  per  passenger  per  mile  in  first  class  cars   1.68  cents. 

*  '<  "  in  second    «         1.24     « 

The  cha^e  for  freight  is  per  ton  per  mile  from  24  to  5  ** 

The  traffic  on  the  road  is  exceedingly  small,  the  principal  object 
<^the  same,  the  connexi6n  of  the  German  ocean  with  the  Black  sea, 
liot  having  been  attained  yet,  as  the  Moldau,  a  principal  link  in  this 
^^i^  of  communication,  has  not  yet  been  improved  from  its  mouth 
^>  to  Budweis,  and  the  country  itself  through  which  the  road  passes 
^^^  rather  sterile  and  little  populated.  The  principal  article  of  trans- 
(oitatioQ  is  salt,  which  is.  imported  into  Bohemia  from  Upper  Aus- 
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tria.  The  number  of  passengers  per  year  is  also  very  small  The 
following  statement  exhibits  the  traffic  and  net  income  of  the  road 
from  the  3rear  18^  to  1840,  inclusiyely. 


Year: 

Salt  caniied. ' 

Meichandize, 
ooalydcc. 

Total  freight 

Wood. 

PasMngera. 

Net 
proceed!. 

1833 
1884 
1835 
1836 
1837 
1838 
1839 
1840 

Cwt 

Cwt 

Cwt 

Fathoms 
(120e.) 

Number. 

DoUan. 

•  •  •  • 

•  •  •  • 
320,812 
362,671 
324^261 
346,647 
392,388 
340,668 

•  ••• 

•  •  •  • 
194,040 
190,431 

•  168,842 
234,813 
301,737 
315,204 

331,609 
460,444 
514,252 
543,102 
493,093 
680^60 
694,125 
655,772 

2733 

2664 

1862i 

2124 

8538 

207a 

3721 

4364 

•  •  •  • 
2,379 
3,887 
3,948 
3,887 
5,464 
10,479 
10,784 

34^028 
37,915 
45,188 
45,755 
40,660 
48,869 
45,887 
•••• 

.  The  present  traffic  of  the  Budweis  and  Lintz  railroad  consists  in 
about  40,000  tons  of  freight  and  10,000  passengers.  The  annual  net 
income  is  $  45,000,  or  nearly  five  and  a  half  per  cent  of  the  cost  of 
construction. 

II. — Lintz  and  Gmunden  Railroad. 

/In  the  year  1832,  the  Continuation  of  the  Budweis  and  Lintz  rail- 
road on  the  south  of  the  Danube  to  the  town  of  Gmunden,  on  the 
Traun  lake,  in  the  vicinity  of  the  ^eat  s^-lt  works,  was  undertaken 
.  by  the  same  company,  and  the  whole  line  was  finished  and  put  into 
operation  in  1836.  TTiis  railroad  has  a  length  of  forty-two  miles,  and 
is  constructed  on  the  same  plan  and  principte  as  that  from  Budweis 
to  Lintz.  It  rises  towards  Gmunden  witH  a  maximum  grade  of 
fifty-three  feet  per  mile;  at  the  terminus  near  Gmunden,  however,  it 
descends  with  an  inclination  of  one  to  twenty-twa  The  track  is 
single,  and  has  the  same  width  as  on  the  Budweis  and  Lintz  raikoad; 
the  superstructure  is  likewise  the  same.  A  branch  of  ane  and  a  half 
miles  in  length  goes  from  near  the  terminus  at  Lintz  to  Litzlau,  on 
the  Danube,  where  salt  and  other  goods,  which  are  to  go  down  the 
river,  are  transhipped. 

The  total  cost  of  construction  of  the  Lintz  and  Gmunden  railroad 
was  only  $  360,000,  (for  forty-three  and  a  half  miles,)  being  at  an 
average  of  only  ^8,267  per  mile..  The  capital  for  this  road  was  pro- 
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euied  by  a  loan  of  9  2%5fi0%  at  five  per  cent,  interest,  redeenlable 
after  ten  years  in  total,  or  from  that  period  in  twenty  yearly  instal- 
ments with  interest  on  the  amounts  due.  The  holders  of  this  scrip 
had  besides  some  privileges  relating  to  the  profits  of  the  road,  for 
viiich  they  were  indemnified  by  1036  shares  of  the  Budweis  and 
Lintz  railroad. 

The  traffic  of  this  railway  is  much  greater  than  of  that  from  Bud- 
weis to  Lintz.  It  is  also  worked  by  horse  power,  and  the  same  con- 
tractor who  furnishes  the  horses  and  drivers  for  the  latter  road,  does 
also  the  transportation  upon  the  Lintz  and  Gmunden  line.  He  re- 
ceives 0.357  cent  per  passenger  per  mle,  and  1.6  cent  per  ton  per  mile; 
while  the  passenger  ikre  is  only  1.326  cent  in  the  first  class  cars,  and 
0.8S4  cent  in  the  second  class,  the  charge  for  freight  is  from  two  and  a 
half  to  four  cents  per  ton  per  mile  according  to  the  value  of  the  arti- 
cles. In  the  following  statement,  the  traffic  and  net  income  of  the 
railroad  from  its  opening  to  the  year  1840  inclusive,  is  contained: 


1     Yen". 

Salt  carried. 

Mothandixe, 
coal,  wood,  dec. 

Total  freight 

Namber  of 
passengers. 

Net  proceeds. 

1 

1 

Cwt, 

CwU 

Cwt 

74,759 

77,905 

90,353 

103,713 

113,672 

Dollais. 

18S6 
•     1857 
1838 
1S39 
1840 

464,492 
569,232 
601,606 
652,218 
637^3 

143,174 
144,809 
157,687 
156,106 
234,368 

607,666 
714,041 
759,293 
808,324 
922,281 

21,313 
26,180 
26,869 
30,023 
•«•  • 

1839. 
The  net  income  firom  both  railroads  was  g  86,012 

And  has  been  applied  as  follows,  viz:  

Interest  on  S  325,000  for  the  Gmunden  road,  16,250 

Bo.    on  the  debt  for  the  Budweis  and  Lintz  road 
(S  152,000,  and  $  140,000  respectively,)  7,600 

Ninth  and  tenth  instalments  for  the  extinguish- 
ment of  this  debt,  ...        6,000 
Dividends,  S  3.75  per  share  on  15,000  shares,  56,250 


1840. 
87.402 

16,250 

7,300 

6,000 
56,250 


Total,        -  -         886,100      j5  85,800 

If  we  compare  the  net  profit  with  the  cost  of  construction  of  both 
ailroads  (g  1,187,150,)  we  find  it  equal  to  7i  per  cent,  in  1829,  and 
74  per  cent,  in  1840.    As,  however,  a  great  number  of  shares  have: 

been  emitted  far  below  their  par  value,  and  a  part  of  the  loantmade 

7* 
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for  the  Budweb  and  Lintz  railroad  is  to  be  paid  back  annually  from 
the  proceeds,  the  dividends  are  reduced  to  3f  per  cent.  The  price  of 
the  shares  is  now  sixty-five  dollars,  (instead  of  $  100.) 

In  the  whole>  the  results  of  the  first  Austrian  railroads  may  be  re- 
garded as  very  satisfactory ;  and  they  ought  to  encourage  to  other  simi- 
lar undertakings  in  less  moimtainous  and  more  populous  districts. 

III. — Railroad  from  Prague  to  PUsen. 

Soon  after  the  Lintz  and  Budweis  railroad  was  commenced,  the 
project  of  connecting  the  capital  of  Bohemia  with  Pilsen  by  a  railroad, 
to  be  used  chiefly  for  the  transportation  of  wood  and  coal,  was  con- 
ceived, and  in  132^6  the  works  were  commenced.  The  length  of  the 
projected  line  was  eighty  miles,  of  which,  however,  only  thirty-five 
and  a  half  miles,  from^  Prague  to  the  extensive  forests  of  Pirglitz,  had 
been  finished,  when  the  company  was  obliged  to  sell  the  road  in 
order  to  pay  the  debts,  contracted  for  its  establishment.  It  is  now 
owned  by  Prince  Turstenberg,  in  whose  forest  the  line  terminates. 

This  railroad,  intended  like  that  from  Budweis  to  Gmunden  for 
the  use  of  horse  power,  has  a  great  many  curves  and  steep  grades, 
the  smallest  radius  of  the  former  is  240  feet,  the  maximum  grade 
seventy-three  and  one-third  feet  per  mile,. or  one  in  seventy-two;  be- 
sides thete  is  an  inclined  plane  on  the  terminus  of  the  line  at  Prague 
of  one  in  twenty,  and  another  on  the  other  end  of  the  line  of  one  in 
forty..  The  highest  summit  is  731  feet  abo¥e  the  station  at  Prague,  and 
the  length  of  the  railroad  exceeds  by  seven  miles  that  of  the  turnpike 
road  between  the  same  points. 

The  superstructure  was  made  of  cast  iron  flat  bars,  three  feet  in 
length,  one  and  a  half  inches  wide  and  one  inch  thick,  which  were 
fisistened  upon  continuous  sills  of  stone  by  wooden  pins.  Experience 
has  proved  this  to  be  a  very  bad'  plan  of  construction.  The  rails  fpe- 
quently  broke,  and  the  great  number  of  joints  was  very  injurious  to 
the  cars.  New  cast  iron  rails  of  the  common  T  pattern,  six  feet  in 
length,are  now  employed  wherever  the  oldones  require  to  be  exchang- 
ed.    The  width  of  track  is  three  feet  seven  and  a  half  inches. 

The  road,  as  far  as  completed',  has  cost  about  j8 150,000,  and  was 
sold  at  jS  40,000:  It  is  now  used  by  the  proprietor  for  the  transporta- 
tion of  wood  from  his  own  forests  to  the  capital,  and  of  some  coal, 
building  materials,  &c.  One  horse  hauls  up  four  empty  wagons 
(each  weighing  two-thirds  of  a  ton)  and'  takes  down  four  wagons, 
each  loaded  with  two  tons.  Where  the  ascent  is  one  to  forty,one  horse 
can  take  only  one  wagon;  on  this  grade  oxen*  are  now  more  general- 
ly employed  to  haul  up  the  loaded  cars.  On  the  inclined  plane  at 
Prague  the  cars  are  attached  together,  and  ga  down  by  their  own 
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gniTity;  cfiecked*  in  their  speed'  by  brakes  and  a  pair  of  iron  dragging 
shoes.  The  horses  travel  twenty-one  miles  per  day;  forty-eight 
horses  and  three  pairs  of  oxen  perform^  at  present,  the  whole  service. 
The  chaises  for  freight  are  at  the  rate  of  2.8  to  3.2  cent  per  ton  per 
mile.  In  1840  the  motive  power  on  this  road  cost  1.43  cent  per  ton^ 
per  mile. 

It  is  a  cnrious  fact,  that  in  Europe  as'  well  as  in  America  the  first 
nilroads  were  established  in  mountainous  districts,  where  grea^ele- 
vations  were  to  be  overcome.  Like  the  roads  above  described,  the 
oldest  roads  in  the  United  States — ^the  Mauch  Chunk,  Carbondale  and 
Mohawk  and  Hudson  railroads — are  remarkable  for  their  steep  grade9 
and  inclined  planes. 

[to  BX  COimWKD.] 


On  the  Cost  of  Hauling  Stone  by  /our  horse  wagons^  over  the  com" 
man  dirt  roads  of  the  country.    By  Eulwood  Morbis,  C.  £. 

The  following  formulae — founded  upon  experimental  data — ^have 
been  found  useful  by  the  writer  in  determining  one  element  of  the  cost 
tf  masonry,  when  the  distance  of  the  work  from  the  quarry  is  known, 
and  the  road  between  the  two,  presents  no  greater  difficulties  than  the 
wdinary  dirt  roads  of  the  country  usually  do. 

We  are  aware  that  in  framing  an  equation  to  express  mathemati- 
cally the  cost  of  haulage,  the  grade  and  character  of  the  road  ought 
to  be  precisely  fixed  in  the  formulae,  and  therefore  that  the  phrase 
common  country  road,  conveys  but  an  indefinite  meaning  ;^  yet  prac- 
tically the  term  is  pretty  well  understood,  and  its  purport  is  in  a 
ineasure  fixed  in  our  formulae,  by  the  load  which  is^  assigned  therein 
to  a  four  horse  wagon. 

If  it  be  found,  by  inquiry  from  residents  along  the  road  to  be  used, 
that  either  a  greater  or  a  less  load  than  that  of  the  formulas,  can  proba- 
bly be  hauled  by  the  prescribed  team,  it  is  only  necessary  to  substi- 
tnte  a  corrective  number,  and  the  equation  will  still  give  satisfactory 
i^ts,  as  the  other  elements  are  invariable,  or  nearly  so,  in  their  ap- 
plication to  the  dirt  roads  of  the  country. 

It  was  ascertained,  by  experiment,  that  including  the  time  lost  in 
I^Kathing  the  horses  upon  the  hills,  in  applying  the  drag  chain,  &c., 
the  wagons  traveled  at  an  average  rate  of  2-^^  miles  lineal^  or  l.^-^. 
^/^^  of  trip  per  hour,  the  word  trip  meaning  traveling  twice  over 
the  same  distance. 

Averaging  good  and  bad  weather  the  wagons  hauled  at  each  load 
as  much  limestone  as  (inclusive  of  waste)  made  one  perch  of  twenty ^ 
M  cubic  ffiet  wchenlaid  in  the  wall;  though  in  good  weather  a  num^ 
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ber  of  wagons  for  a  length,  of  time,  and  over  an  nnusoally  good  road,, 
were  observed  to  haul  one  and  one-third  perches  per  load,  and  in  one 
instance  where  the  road  wa»  ia  fine  order,  although  it  was  hilly,  a 
team  of  four  horses,  without  aid  upon  the  c^ceniSy  hauled  thirty-six 
cubic  feet  of  limestone,  at  one  load,  the  distance  of  the  haulage  being 
l^V  niiles. 

To  the  haulage  then,  of  such  materials  as  compact  limestone,  or 
those  which  may  not  essentially  differ  from  it  in  weight,  our  formulas 
as  they  stand  are  particularly  designed  to*  apply;  though  by  altering: 
the  load  as  before  suggested  foe  another  pu^ose,  it  will  be  found  of 
Hseful  application  to^  stones  (^different  specific  gravity. 

The  time  lost  in  loading,  unloading,  waiting  at  the  quarry,  and  all 
other  lost  time  per  load,  was  found  by  a  number  of  trials  to  average 
nearly  thirty  minutes  or  five-tenths  of  an  hour. 

When  the  full  daily  wages  of  hands  was  jS  1.S5,  and  the  quarry 
crane  was  wrought  by  a  horse  worth  seventy-five  cents  per  day,  the 
cost  of  loading  a  wagon  with  a  perch  of  stone,  by  using  a  common 
crane  at  the  quarry,  and  unloading  it  by  hand  at  the  work,  taken  to^ 
gether  averaged  twenty-five  cents  per  perdi,  which  is  the  assumed 
constant  charge  for  these  items  per  load,  which  we  have  embodied  in 
the  formulae. 

Nbtaiionk 

71.0S  The  number  of  hours  wrought  per  day  by  each  wagon,  which 

may,  upon  an  average,,  be  considered  as  ten  hours. 
h.  aar  The  houl  in  miles,  or  distance  of  the  quarry  from  the  work. 
rf.ss  The  daily  wages  in  cents  qfa  four  horse  wagon,  including  the 

driver  and  all  other  charges  per  day. 
x.tss,  The  number  of  loads  hauled  per  day  by  each  wagon,  each  load 

of  stone  being  assumed  to  make  one  perch  qfwalL 
y.aas  The  cost -in  cents  per  perch  of  wall,  of  hauling  stone  any  given 

distance. 

Then  the  formula  to  find  x,  the  num^ba^  of  loads  hauled  per  day, 
will  in  its  first  form  be. 


i-X 


Substituting  10  for  n,  transforming  and  reducing,  we  have, 

1  V  ^^       r=         ^^        ox 

""A^- 0.55**  A +0.55.*"^ 


n+^-^r  LL 
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Jlnd  the  formula  to  find  y,  the  cost  of  hauling  per  perehj  'will  be, 

rf+0.25 


X 


IL 


When  X  is  found  by  the  formula  I,  if  it  has  decimals  annexed,  the 
neaxest  quarter  load  to  it  must  be  assumed  as  the  true  value  of  ;r, 
and  used  to  find  y  in  formula  II,  because  this  is  the  smallest  fraction 
of  a  load  which  can  be  made  available  in  practice,  for  as  a  general 
rule  the  wagons  wiU  stop  at  night,  either  at  the  quarry  or  at  the  work; 
then  by  driving  a  Uttle  later  upon  alternate  days,  an  average  half  load 
may  sometimes  be  hauled ;  for  instance,  in  a  certain  case  which  occurs 
to  tfie  mind  of  the  writer,  three  and  a  half  loads  were  made  one  day, 
three  loads  the  next,  three  and  a  half  the  next,  &c.,  thus  averaging 
per  day  three  and  a  quarter  loads,  which  is  not  an  imcommon  case. 

Though  the  number  of  experiments,  and  the  variety  of  the  circum- 
stances, from  which  the  foundation  data  of  our  formulae  were  deduced, 
have  not  been  as  numerous  as  the  writer  desired,  and  therefore^ 
though  cases  may  occur  where  the  equations  will  need  corrective 
quantities,  still  as  they  have  been  found  to  correspond  in  their  results 
with  sufficient  accuracy  to  actual  practice,  in  hauling  the  stone,  for 
some  thousands  cf  perches  of  masonry ^  in  a  series  of  cases  which 
came  under  the  notice  of  the  writer,  he  offers  them  to  professional 
men  as  at  least  a  better  means  of  determining  the  value  of  this  element 
of  the  cost  of  constructions  of  stone,  than  the  mere  judgment  unaided 
by  calculation,  and  as  some  evidence  of  this,  the  following  statement 
of  calculated  and  actual  results  is  offered. 

Results  of  the  Formulss  compared  with  Practice. 


1. 


\ 


1 


6% 


r 


1 

2 
3 
4 

5 
6 

7 


2. 


"3 


3. 


1  1<^ 
I  TO 

rinr 


o  so 


4. 


SM 


1^ 


6A 
4  * 

4* 

3 

2JL 

Z3JL 


64 
5 
5 
4i 

3 


5. 


2  5? 


I 


1 
-I 

<5^ 


6i 

5 

5 

4i 

3* 

3 

3 


6. 


^18 

?J5  8 
S.1  ^ 


I 


81 
105 
105 
124 
162 
175 
175 


7. 


s  J  8 


I 

-SSI 


81 
105 
105 
124 
162 
175 
175 


8. 


1 

111 

1 


.a 
I 


a 

0 

a 


II 


lil 


73 
62 
60 
61 
58 
55 
53 


as  FranMUi  InstiiuH. 

FVom  the  above  table,  which  supposes  a  team  and  its  driv^  t6  cost 
five  dollars  per  day,  it  will  be  perceived  that  the  shortest  haul  has  the 
greatest  cost  per  perch  per  mile;  we  are  prepared  for  this  result  by 
the  reflection,  that  the  additional  number  of  loads  consequent  upon 
a  shorter  haul,  increases  the  quantity  of  time  lost  by  the  teams  per 
day,  (Kminishes  consequently  the  distance  actually  traveled,  and  must 
therefore  augment  the  co^  per  perch  per  mile. 

Computing  by  formute  I  and  11,  the  maximum  haul  which  a  four 
horse  team,  upon  an  average,  will  perform  in  a  day  of  ten  hours 
working  time,  we  find  it  will  be  near  lO^Yv  n^es,  or  JO^'^  miles 
lineal  traveled  per  day;  and  over  this  distance  of  lO^y^  miles,  firom 
the  quarry  to  the  work,  the  wagon  would  daily  transport  one  perch 
qf^toncy  or  deliver  a  load  a  day,  which,  putting  the  team  and  driver 
at  five  dollars  per  day,  and  allowing  twenty-five  cents  per  perch  for 
loading  and  unloading,  would  cost  fifty  cents  per  perch  per  mile  of 
the  maximum  daily  haul ;  whilst  on  the  other  hand,  if  the  quarry  were 
but  a  mile  from  the  work,  the  number  of  loads  delivered  per  day, 
would  be  7^^^  (say  seven)  and  the  cost  per  perch  per  mile  of  haul, 
would  amount  to  seventy-five  cents  nearly,  including  in  every  case 
the  expense  of  loading  at  the  quarry,  and  also  of  unloading  at  the 
work. 


Franklin  Institute. 
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Report  on  Mr,  Peter  Von  Smithes  Plan  for  a  Sailroad. 

The  Committee  on  Science  and  the  ArU  constitated  by  the  Franklin  Institute  of  the  State  of 
l^ennsylvaiiia,  for  the  promotion  of  the  Mechtnic  Arts,  to  whom  wts  referred  for  exami- 
natioii  the  plan  lor  a  Railroad,  invented  by  Mr.  Peter  Yon  Smith  of  Washington,  D.  C^ 
Report: 

That  they  have  examined  the  working  model  and  explanatory 
drawings  prepared  by  the  inventor.  The  peculiarities  of  this  plan 
may  be  briefly  stated  to  consist  of 

I.  The  adoption  of  a  single  rail,  supported  by  a  line  of  upright 
posts,  and  elevated  a  few  feet  above  the  surface  of  the  ground.  This 
rail  is  to  be  traversed  by  cars  formed  of  two  boxes,  which  are  sus- 
pended from  the  axles  of  wheels  rolling  on  the  rail,  the  equilibriuai 
being  preserved  by  keeping  the  centre  of  gravity  of  the  boxes  below 
the  point  of  suspension. 

II.  The  use  of  two  tracks,  (each  track  consisting  of  a  single  rail) 
having  opposite  indinations,  along  which  the  oars  descend  by  victue 
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of  the  force  of  gravity.  In  the  model  exhibited^  fliis  was  die  only 
power  employed  for  the  production  and  mainteoaDce  of  motion; 
though  the  Committee  w«re  informed  by  the  inTenlory  dmt  each  oe* 
will  be  provided  vilk  a  peculiar  ariangemeitt,  by  mtnas  of  Trhick 
an  adequate  force  for  the  preservation  of  its  momentum  may  be  con* 
stantly  or  occasionally  developed.  But  no  explanation  was  offered 
of  the  character  of  this  extra  power. 

III.  The  introduction  of  tocks,  or  vertical  lifts,  at  convenient  points 
along  the  line  of  the  road,  for  the  purpose  of  raising  the  cars  from 
the  low  level  to  which  they  are  brought  by  the  descending  grade,  to 
the  summit  of  the  grade  along  which  they  are  next  to  descend.  The 
whole  line  being  thus  divided  into  a  succession  of  vertical  lifts,  through 
which  the  cars  are  elevated  by  the  direct  application  of  a  peculiar 
power,  and  of  uniform  grades,  through  which  they  descend  by  the 
force  of  gravity. 

IV.  The  employment  of  the  buoyant  property  of  atmospheric  air, 
confined  under  water,  as  the  means  of  lifting  the  cars  from  the  lower 
to  the  higher  levels.  To  produce  this  effect  by  the  arrangements  ex^ 
plained  to  the  Committee,  there  are  required  a  head  of  water  some- 
what greater  than  the  height  of  the  lift  of  the  lock;  three  or  more 
tanks  for  the  condensation  of  the  air,  and  another  tank,  or  lock,  con* 
taining  a  column  of  water  exceeding,  by  a  few  feet,  the  lift  of  the  lock. 
A  framing  of  timber  is  inserted  in  this  vessel,  bearing  on  its  summit 
a  rail  corresponding  with  that  of  the  lower  railroad,  and  resting  on 
an  inverted  receiver,  which  is  placed  over  the  orifices  of  tubes  com- 
municating with  a  vessel  containing  the  condensed  air.  The  density 
of  the  air  is  that  which  is  due  to  the  head  of  water  at  command,  un- 
less the  machinery  to  work  a  condensingpump  bejadded  to  the  arrange- 
ment. 

The  cars  descending  the  railroad  are  brought  to  rest  on  the  summit 
of  the  timber  framing  immersed  in  the  tank;  and  by  striking  a  key  as 
they  reach  their  position,  liberate  the  confined  air  in  the  condensor, 
which  is  discharged  into  jbhe  receiver  until  the  water  displaced  is  equal 
to  the  weight  to  be  raised.  The  buoyant  force  of  the  air  lifts  the  frame 
supporting  the  car,  to  the  level  of  the  upper  track;  when  the  inclined 
position  of  the  rail  permits  the  car  again  to  be  put  in  motion,  and  the 
3»vement  is  continued  until  it  reaches  the  succeeding  lock.  In  this 
^'peratiou  the  quantity  of  water  consumed  in  the  condensation  of  the 
^,  is  the  same  as  would  be  required  to  lift  the  car  directly  without 
^  employment  of  the  air ;  but  it  is  the  opinion  of  the  inventor  that 
^ugh  it  might  frequently  be  difficult  to  obtain  the  requisite  head  and 
^P^uMity  of  water  at  the  points  where  it  would  be  convenient  to  es- 
^liah  the  locks,  the  condensed  air  could  always  be  conveyed  by 
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pipes  from  considerable  distances.  The  execation  of  such  a  road 
wouM  consequently  render  long  lines  of  pipes  indispensable;  and  the 
power  of  the  stream  would  have  to  be  sufficient  to  overcome  the 
weight  of  the  car  and  its  framing,  and  the  friction  of  the  air  in  its 
passage  through  the  pipes. 

It  is  not  deemed  at  all  necessary  to  notice  the  various  contrivances 
which  the  author  has  devised  for  the  condensation  and  control  of  the 
air,  and  the  discharge  of  the  water  when  the  tanks  need  replenishing, 
so  as  to  keep  up  the  operation  of  the  machinery  of  the  station — details 
which  can  be  much  more  satisfactorily  comprehended  by  inspecting 
the  very  ingenious  model  shown  to  the  Committee.  It  is  thought 
preferable  to  confine  their  examination  to  the  principal  features  of 
the  plan,  with  a  view  to  the  expression  of  an  opinion  of  its  merits  as 
a  competent  substitute  for  the  present  system  of  railroad  conveyance. 

The  single  rail  is  npt  essential  to  the  particular  plan  before  the 
Committee;  and  as  a  road,  in  all  rejects  similar,  was  patented  in  this 
comitry  by  Col.  Sergeant  many  years  since,  and  in  England  by  a  Mr. 
Pahner  more  recently,  the  latter  of  which  has  been  frequently  des- 
cribed by  the  patentee  and  other  profe^ional  writers,  the  merit  of  this 
part  of  the  present  plan  need  not  now  be  particularly  discussed.  A 
road  with  a  single  rail,  though  exposed  to  very  obvious  and  serious 
objections,  may  possibly  possess  advantages  which  wiU  yet  authorize 
the  introduction  of  the  method  for  certain  situations.  But  these  ad- 
vantages, whatever  they  be,  have  not  yet  been  acknowledged;  and 
the  invention  of  Mr.  Von  Smith  must  therefore  be  considered  inde- 
pendently of  this  feature. 

This  part  of  the  plan  being  withdrawn  from  the  arrangement  pro* 
posed,  the  only  peculiarities  of  the  method  will  consist  in  the  use  of 
two  roads  in  all  cases;  and  the  substitution  of  descending  unifomi 
grades,  with  frequent  vertical  lifts,  in  place  of  the  imdulations  and 
locomotive  power  employed  on  other  lines. 

The  practicability  of  carrying  on  the  ordinary  business  of  a  line  by 
such  an  arrangement  will  not  be  questioned,  whatever  be  the  nature 
of  the  power  employed  for  the  vertical  lifts;  but  at  the  same  time  the 
plan  appears  to  be  liable  to  some  formidable  objections,  which  it  is 
essential  to  notice. 

In  most  cases,  in  this  country,  a  single  track  is  sufficient  for  the  ac- 
commodation of  all  the  trade  which  the  work  can  command;  and  of 
course  the  expense  of  constructing  and  maintaining  two  lines  to  per- 
form the  duty  which  could  be  accomplished  by  one,  must  be  regarded 
as  a  very  serious  item  in  the  comparison  of  the  two  systems. 

If  the  cars  be  forwarded  in  trains,  the  expense  of  constructing  and 
keeping  in  repair  locks  of  thirty  feet  lift,  adequate  to  their  simultaneous 
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^FatioD,  would  be  very  great;  and  if  sent  singly,  the  eKpenae  of 

transportation  would  be  serioudy  augmented  by  the  necessity  of  rem- 
ploying  an  agent  to  accompany  each  car. 

The  consumption  of  time  at  the  locks  incident  to  the  sjrstem,  would 
also  essentially  impair  its  value ;  and,  in  the  opinion  of  the  Committee, 
vould  probably  amount  to  a  sufficient  inconvenience  to  constitute  an 
JQ^perable  obstacle  to  its  adoption. 

On  ordinary  well  constructed  railroads  the  progress  of  tlie  cars 
woold  not  be  depended  on,  in  calm  weather,  if  the  grade  were  less 
than  twenty-one  or  twenty-two  feet  per  mile.  And  to  give  an  im- 
pulse sufficient  to  generate  the  velocity  intended  to  be  maintained 
throughout  the  grade — say  sixteen  miles  per  hour-^would  require  an 
additioDal  fall,  immediately  at  the  lock,  of  at  least  nine  feet.  -If  the 
maximum  lift  of  the  locks  be  limited  to  thirty  feet,  as  is  proposed, 
there  would  be  needed,  on  level  ground,  and  in  calm  weather,  at 
i3Si  oae  lock  in  every  mile — and  a  greater  number  in  ascending 
:rrades. 

It  is  true  that  some  few  feet  of  lockage  might  be  saved  in  reducing 
'ae  momentum  of  the  car  at  the  end  of  the  grade;  but,  on  the  other 
My  any  such  saving  would  be  needed  to  overcome  the  occasional 
r^ance  from  head  winds,  which  has  not  been  allowed  for  in  the 
ibove  estimate  of  the  number  of  stations.  Indeed,  the  inclination  of 
^e  grade,  even  in  calm  weather,  ought  to  exceed  the  amount  neces- 
wto  overcome  the  resistance;  for, if  the  momentum  were, from  any 
cause,  destroyed  between  the  stations,  it  could  not  otherwise  be  com- 
liiunicated  to  the  cars,  but  by  resorting  to  that  reserved  power  sug- 
^ed,  but  not  explained,  to  the  Committee. 

It  should  be  observed  that  the  inventor  proposes  to  reduce  the  num- 
^«?r  of  lockages,  and  consequent  delay,  by  diminishing  the  resistance 
it  the  axles  of  the  cars,  through  the  agency  of  the  friction  wheels; 
Slid  to  lessen  the  cost  of  construction,  by  the  use  of  the  single  rail.  But 
'^  no  particular  plan  was  exhibited  to  the  Committee  for  obviating 
the  objections  to  a  multiplication  of  such  wheels,  they  do  not  feel 
authorized  to  anticipate  a  more  successful  result  on  this  occasion, 
'^aa  has  been  experienced  in  former  attempts  to  apply  the  same 
i>miciple  to  the  railroad  car;  and  they  are  not  aware  of  any  facts 
^hich  would  serve  as  the  basis  of  aneMimate  of  the  ultimate  expense 
^fthe  single  rail,  and  justify  the  expectation  of  any  reduction  of  cost 
^  consequence  of  its  adoption. 

In  consideration  of  the  objections  enumerated,  the  Committee  can- 
not recommend  the  plan  submitted  to  their  inspection,  as  a  proper  or 
^fal  sobstitote  for  the  railroad  and  motive  power  which  the  public 
judgment  has  adopted*    And  as  this  conclusion  is  independent  of  the 
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cost  of  power  employed  at  the  stations,  they  have  not  regarded  it  as 
incumbent  on  them  to  enter  into  any  investigation  of  the  comparative 
merits  of  condensed  air  as  a  lifter,  operating  by  virtue  of  its  buoyant 
force,  and  of  the  immediate  application  of  the  power  used  for  the 
condensation  of  the  air,  to  the  same  purpose.  This  and  other  subor- 
dinate questions  are  superseded  by  those  radical  and  essential  features 
of  the  system,  to  which  they  have  already  adverted.  But  while  they 
do  not  regard  the  plan  as  suitable  for  the  great  purposes  subserved 
by  the  railroad  system,  they  cannot  but  commend  the  mechanical  in- 
genuity displayed  in  the  model  exhibited  by  the  inventor. 

By  order  of  the  Conunittee, 

William  Hamilton,  Actuary. 
Philadelphia f  May  IIM,  1S41. 


Report  on  Mr.  John  Wier^s  Window  Blind. 

The  Committae  on  Science  and  the  Arts  constituted  by  the  Franklin  Institute  of  the  State  of    - 
Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred  for  examina- 
tion a  Window  Blind  constructed  by  Mr.  John  Wier,  of  the  dty  of  New  Terk,  Report: 

That  the  window  blind  submitted  to  their  examination  differs  from    : 
the  common  blind  chiefly  in  the  mode  of  suspension,  which  (instead 
of  using  pulleys  inserted  in  a  mortise,  or  cut,  in  the  head  board)  is  ef- 
fected by  means  of  a  horizontal  roller,  as  long  as  the  width  of  the  blind, 
passing  across  beneath  the  head  board,  around  which  are  wound  the 
cords  passing  through  each  of  the  blinds.    On  one  end  of  this  roller  is 
a  ratchet  wheel  with  a  click,  or  catch, — so  that  the  blind  can  be  rais- 
ed to  the  desired  height,  and  there  remains  fixed  without  the  trouble 
of  winding  the  cord  around  pins  in  the  window  frame.    If  it  is  desir- 
ed to  lower  the  blind,  a  check  string  attached  to  the  catch  is  pulled, 
and  the  roller,  with  a  reverse  motion,  allows  the  blind  to  descend.  By 
this  arrangement  several  defects  and  inconveniences  in  the  comntion 
blind  are  entirely  removed.    The  blinds  always  preserve  their  pro- 
per level,  or  horizontal  position,  in  being  raised  or  lowered,  which  is 
frequently  not  the  case  when  acted  upon  in  the  common  mode  of  sus- 
pension by  two  cords  passing  over  pulleys. 

The  wearing  and  chafing  of  the  cords  consequent  upon  friction  is 
also  avoided,  and  the  disagreeable  creaking  noise  made  in  raising  and. 
lowering  the  conmion  blind  is  not  heard  in  this.  The  mode  of  change 
ing  the  position,  or  inclination,  of  the  blinds,  so  as^  to  admit  or  exclude 
the  light,  appears  also  to  be  an  improvement  upon  the  conunon 
method. 

In  conclusion,  the  Committee  would  remark  generally  that  they 
view  Mr.  Wier's  window  blind  as  a  decided  improvement  upon  that. 
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Qsefiil  and  almost  itldispensable  article  of  household  furniture,  and 
they  understand  that  it  can  be  afforded  at  about  the  same  price  as  the 
common  blind.  Having  thus  the  double  advantage  of  utility  and 
economy,  they  consider  it  worthy  the  attention  of  upholsterers  and 
housekeepers  in  general. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 
PhUadelpAia^  October  14, 1841. 


Beport  on  John  L,  Clarke^s  Brake  for  Railroad  Cars, 


Tbt  Cammittee  on  Sdenoe  and  the  Arte  ooiwdtuted  by  the  FfinUin  Inatitate  ofithe  State  of 
PenDtylvaniAy  for  the  promotioD  of  the  Mechanic  Arte,  to  whon  was  referred  for  eaamina- 
tioD  the  plan  finr  a  Biake  for  BaihoadiCaxa  oooitnicted  by  John  L.  Claikey  £eq.y  Of  Nashua, 
Kev  Hampdiire,  Report: 

That  they  have  examined  the  very  neat  model  of  the  invention  of 
Mr.  Clarke,  the  peculiarities  of  which  are  accurately  set  forth  in  his 
description  of  its  purpose  and  arrangement — ^viz:  <^a  simple  piece  pf 
macfaiDery,  the  object  of  which  is  to  apply  the  momentum  of  the  train 
at  the  pleasure  of  the  engine  man,  to  the  friction  brakes,  and  thereby 
arrest  the  progress  of  the  cars.  To  effect  this,  under  each  car,  and  in  the 
centre,  there  is  a  strong  rod,  of  even  length  with  the  buffing  beams,  and 
so  adjusted  in  bearings  as  to  move  freely  a  given  distance,  either  way, 
lengthways  of  the  car.  Upon  this  rod  are  collars  and  a  double  set  of 
progressive  levers,  or  toggles,  so  arranged  that  when  the  rod  is 
moved  either  way  the  collars  will  act  upon  one  of  the  toggles,  and 
this  to^le  acting  upon  another  lever  the  brakes  are  applied  to  the 
wheels.  There  being  a  continuous  line  of  rods  through  the  whole 
train,  and  the  rods  being  the  same  length  with  the  buffing  beams,  it 
is  evident  that  when  the  rods  are  at  rest  the  buffers  of  the  cars  will 
come  in  contact,  and  the  brakes  will  not  be  applied.  But  the  rod 
under  the  tender  is  so  adjusted  that  the  engine  man,  by  a  lever,  can 
at  pleasure  throw  it  back,  and  thus  apply  the  brakes  to  the  tender. 
The  rear  end  of  the  tender  rod,  of  course,  throws  back  the  rod  on  the 
car  behind  and  applies  the  brakes  on  that  car,  and  so  on  through  the 
train. 

This  arrangement  will,  of  course,  dispense  with  several  brakemen, 
and  in  any  sudden  emei^ency  enables  the  engine  man  to  stop  the 
whole  train,  in  the  shortest  possible  time  by  simply  moving  a  lever; 
for  the  rod  under  the  tender  being  first  thrown  back,  and  its  brakes 
applied,  the  cars  behind,  as  they  successively  come  up,  apply  their 
own  brakes  by  their  own  momentum  till  the  whole  train  is  at  rest/' 

h  may  be  audded  to  this  description  that  the  rod  which  operates  on 
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tha  brakes  of  the  tender  is  provided  with  a  peculiar  catch  to  enable 
the  engine  man  first  to  throw  the  rod  back  so  that  its  rear  end  may 
protrude  beyond  the  buffers^  and  that  the  pressure  of  the  rod  of  the  car 
immediately  behind  it  may  bring  the  brake  of  the  tender  upon  the 
tender  wheels  until  considerable  friction  is  there  obtained ;  and  an 
equal  amount  of  friction  at  the  wheels  of  the  cars  by  the  reaction  of 
the  tender  rod  upon  the  rods  of  the  cars.  The  Committee  do  not 
doubt  the  efficiency  of  this  machinery,  if  well  constructed,  in  check- 
ing the  progress  of  the  train,  and  they  are  disposed  to  anticipate  its 
successful  application  on  a  larger  scale  with  much  confidence.  But 
yet  there  are  some  questionable  points  which  compel  them  to  reserve 
their  entire  approbation,  until  the  efficiency  of  the  contrivance  has 
been  tested  in  practice.  The  influence  of  the  wear  and  tear,  to  which 
the  rod^  and  levers  will  be  exposed,  in  deranging  the  machinery  and 
unfitting  it  for  action  has  yet  to  be  ascertained  by  experiment ;  and 
though  the  model  does  seem  to  promise  well  in  these  particulars,  they 
do  not  think  it  prudent  further  to  commend  the  plan  until  experience 
has  afibrded  better  data  than  they  now  possess.  On  the  whole  they 
deem  the  invention  worthy  of  trial  by  railroad  companies. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 
Philadelphia,  November  llM,  1841. 


Report  on  Mr.  Joseph  Saxton^s  Reflecting  Pyrometer. 

The  Committee  on  Science  and  the  Arta  constituted  by  the  Franklin  Institute  of  the  State  of 
PennsjWania,  for  the  promotion  of  the  Mechanic  Arts,  to  whem  was  referred  for  ezamina- 
tion  a  Reflecting  Pyrometer,  invented  by  Mr.  Joseph  Saxton  of  Philadelphia,  PennsjlTa- 
nia,  Report: 

That  this  instrument  shows  and  measures,  in  a  peculiar  and  ad* 
vuntageous  manner^the  linear  expansion  of  a  metallic  or  other  rod  sub- 
jected to  the  influence  of  heat.  The  rod  rests  against  a  fixed  sup^ 
pert,  atone  end;  the  other  end  of  it  presses  against  a  sliding  bar 
which  carries  an  arm  attached  to  one  end  of  a  fusee  chain  of  a  watch. 
This  chain  is  wound  around  an  axle  carrying  a  mirror;  and  the  other 
end  of  the  chain  is  fastened  to  a  spring,  to  preserve  its  tension.  Hence 
as  the  rod  under  trial  expands,  and  the  sliding  bar  moves,  the  axle  and 
mirror  revolve;  and  if  a  sunbeam,  thrown  upon  this  mirror  in  a  pro- 
per position,  be  reflected  from  it  upon  a  distant  wall,  the  angular  mo- 
tion of  the  reflected  image  will  be  twice  that  of  the  axle,  and  will 
serve  to  measure  the  amount  of  expansion.  As  the  sun  is  also  io 
motion,  a  fixed  mirror,  near  the  revolving  one,  is  made  to  reflect 
Miottier  beam,  at  first  coinciding  with  the  former  one :  and  as  the  latter 
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hfssm  moves  only  with  the  sun,  the  angular  distance  between  the  two 
reflected  beams,  or  images,  will  be  twice  the  angular  motion  of  the 
axle. 

This  instrument  is  especially  valuable  for  the  trial  of  compensating 
pendulums,  as  has  been  proved  by  Mr.  Saxton.  For  this  purpose  the 
peDduIum  was  enclosed  in  a  hollow  cylinder,  in  order  that  hot  or 
ookl  water  might  be  used  for  varying  the  temperature.  The  cylinder 
was  supported  vertically  in  a  proper  wooden  frame  ;  and  the  lower 
end  of  the  pendulum,  passing  through  a  cork  tight  ly  closing  the  lower 
end  of  the  cylinder,  was  adjusted  to  the  sliding  bar  beneath  it,  which 
pressed  firmly  upward  against  the  pendulum,  by  the  action  of  a  spring- 
By  this  arrangement  the  revolving  mirror  was  found  always  to  return 
to  its  first  position,  when  slightly  moved  by  the  han  d ;  thus  showing 
the  delicacy  of  the  mechanism:  and  the  pendulum  was  considered  per- 
fect when  a  change  of  its  temperature  caused  no  motion  of  the  revolv- 
ing mirror.  * 

The  committee  deem  this  invention  of  Mr.  Saxton's  so  useful  and 
ingeoious,  that  they  recommend  the  award  of  a  Scott's  Legacy  Medal 
aiid  Premium,  as  a  slight  recognition  of  this  service  in  the  cause  of 
^Dce  and  the  useful  arts. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 

Philadelphia^  November  11^  1841. 
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The  following  account  of  some  recent  improvements  in  photo- 
graphy, by  H.  F.  Talbot,  Esq.,  was  lately  read  before  the  Royal  So- 
cietv. ' 

The  author  bad  originally  intended,  in  giving  an  account  of  his  re- 
cent experiment  in  photography,  to  have  entered  into  numerous  de-. 
tails  with  respect  to  the  phenomena  observed;  but  finding  that  to  fol- 
low out  this  plan  would  occupy  a  considerable  time,  he  has  thought 
tbat  it  would  be  best  to  put  the  Society,  in  the  first  place,  in  posses- 
sion of  the  principal  facts,  and  by  so  doing  perhaps  invite  new  ob- 
servers into  the  field  during  the  present  favourable  season  for  making 
experiments.  He  has,  therefore,  confined  himself  at  present  to  a  des- 
cription of  the  improved  photographic  method,  to  which  he  has  given 
the  name  of  Calotypty  and  reserves  for  another  occasion  all  remarks 
OQ  the  ihepry  of  the  process.  The  following  is  the  method  of  obtain- 
ing the  Calotype  pictures. 

Preparation  of  the  Paper, — ^Take  a  sheet  of  the  best  writing  paper  j^ 
having  a  smooth  surface  and  a  close  and  even  texture.    The  water 
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inark^  if  any,  should  1)e  cut  off,  lest  it  should  injure  the  appearance  of 
the  picture.    Dissolve  100  grains  of  crystalized  nitrate  of  silver  in  six 
ounces  of  distilled  water.    Wash  the  paper  with  this  solution,  with  a 
soft  brush,  on  one  side,  and  put  a  mark  on  that  side  whereby  to  know 
it  again.     Dry  the  paper  cautiously  at  a  distant  fire,  or  else  let  it  dry 
spontaneously  in  a  dark  room.    When  dry,  or  nearly  so,  dip  it  into  a 
solution  of  iodide  of  potassium  containing  500  grains  of  that  salt  dis- 
solved in  one  pint  of  water,  and  let  it  stay  two  or  three  minutes  in 
this  solution.    Then  dip  it  into  a  vessel  of  water,  dry  it  lightly  with 
blotting-paper,  and  finish  drying  it  at  a  fire,  which  will  not  injure  it 
even  if  held  pretty  near;  or  else  it  may  be  left  to  dry  spontaneously. 
All  this  is  best  done  in  the  evening  by  candle  light.    The  paper  so 
far  prepared  the  author  calls  iodized  paper,  because  it  has  a  uniform 
pale  yellow  coating  of  iodide  of  silver.  It  is  scarcely  sensitive  to  light, 
but,  nevertheless,  it  ought  to  be  kept  in  a  portfolio  or  a  drawer,  until 
wanted  for  use.  It  may  be  kept  for  any  length  of  time  without  spoil- 
ing or  undergoing  any  change,  if  protected  from  the  light.  This  is  the 
fiiSt  part  of  the  preparation  of  Calotype  paper,  and  may  be  perform- 
ed at  any  time.     The  remaining  part  is  best  deferred  until  shortly 
before  the  paper  is  wanted  for  use.     When  that  time  is  arrived,  take 
a  sheet  of  the  iodized  paper  and  wash  it  with  a  liquid  prepared  in 
the  following  manner: — Dissolve  100  grains  of  crystalized  nitrate  of 
silver  in  two  ounces  of  distilled  water;  add  to  this  solution  one-sixth 
of  its  volume  of  strong  acetic  acid.     Let  this  mixture  be  called  A. 
Make  a  saturated  solution  of  crystalized  gallic  acid  in  cold  distilled 
water.    The  quantity  dissolved  is  very  small.     Call  this  solution  B. 
When  a  sheet  of  paper  is  wanted  for  use,  mix  together  the  liquids  A 
and  B  in  equal  volumes,  but  only  mix  a  small  quantity  of  them  at  a 
time,  because  the  mixture  does  not  keep  long  without  spoiling.    I 
shall  call  this  mixture  the  gallo-nitrate  of  silver.     Then  take  a  sheet 
of  iodized  paper  and  wash  it  over  with  this  gallo-nitrate  of  silver, 
with  a  soft  brush,  taking  care  to  wash  it  on  the  side  which  has  been 

f)reviously  marked.    This  operation  siiould  be  performed  by  candle- 
ight.    Let  the  paper  rest  half  a  minute,  and  then  dip  it  into  water. 
Then  dry  it  lightly  with  blotting  paper,  and  finally  dry  it  cautiously 
at  a  fire,  holding  it  at  a  considerable  distance  therefrom.    When  dry, 
the  paper  is  fit  for  use.    The  author  has  named  the  paper  thus  pre- 
pared calotype  paper ,  on  account  of  its  great  utility  in  obtaining  the 
pictures  of  objects  with  the  camera  obscura.    If  this  paper  be  kept  in 
a  press  it  will  often  retain  its  qualities  in  perfection  for  three  months 
or  more,  being  ready  for  use  at  any  moment ;  but  this  is  not  uniform- 
ly the  case,  and  the  author  therefore  recommends  that  it  should  be 
used  in  a  few  hours  after  it  has  been  prepared.     If  it  is  used  imme- 
diately, the  last  drying  may  be  dispensed  with,  and  the  paper  may 
be  used  moist.     Instead  of  employing  a  solution  of  crystalized  gallic 
acid  for  the  liquid  B,  the  tincture  of  galls  diluted  with  water  may  be 
used,  but  he  does  not  think  the  results  are  altogether  so  satisfactory. 
Use  qfthe  Paper. — ^The  calotype  paper  is  sensitive  to  light  in  an 
extraordinary  degree,  which  transcends  a  hundred  times,  or  more,  that 
of  any  kind  of  photographic  paper  hitherto  described.'   This  may  be 
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made  manifest  by  the  following  experiment : — ^Take  a  piece  of  this 
paper,  and  having  covered  half  of  it,  expose  the  other  half  to  day- 
light for  the  space  of  one  second  in  dark  cloudy  weather  in  winter. 
This  brief  moment  suffices  to  produce  a  strong  impression  upon  the 
paper.     Bat  the  impression  is  latent  and  invisible,  and  its  existence 
voold  not  be  suspected  by  any  one  who  was  not  forewarned  of  it  by 
previous  experiments.    The  method  of  causing  the  impressions  to 
become  visible  is  extremely  simple.    It  consists  in  washing  the  paper 
once  more   with  the  gallo-nitrate  of  silver  prepared  in  the  way 
above  described,  and  then  warming  it  gently  before  the  fire.    In  a 
few  seconds  the  part  of  the  paper  upon  which  the  light  has  acted  be- 
gins to  darken,  and  finally  grows  entirely  black,  while  the  other  part 
of  the  paper  retains  its  whiteness.    Even  a  weaker  impression  than 
this  may  be  brought  out  by  repeating  the  wash  of  gallo-nitrate  of 
silver,  and  again  warming  the  paper.     On  the  other  hand,  a  stronger 
impression  does  not  require  the  warming  of  the  paper,  for  a  wash  of 
the  gallo-nitrate  suffices  to  make  it  visible,  without  heat,  in  the  course 
of  a  minute  or  two.    A  very  remarkable  proof  of  the  sensitiveness  of 
the  calotype  paper  is  afforded  by  the  fact  stated  by  the  author,  that 
it  will  take  an  impression  from  simple  moonlight,  not  concentrated  by 
a  lens.     If  a  leaf  is  laid  upon  a  sheet  of  the  paper,  an  image  of  it  mdy 
be  obtained  in  this  way  in  from  a  quarter  to  half  an  hour.    This 
paper  being  possessed  of  so  high  a  degree  of  sensitiveness,  is  there- 
i'ore  well  suited  to  receive  images  in  the  camera  obscura.  If  the  aper- 
ture of  the  object-lens  is  one  inch,  and  the  focal  length  fifteen  inches, 
the  author  finds  that  otu  minute  is  amply  sufficient  in  summer  to  im- 
press a  strong  image  upon  the  paper  of  any  building  upon  which  the 
sun  is  shining.    When  the  aperture  amounts  to  one-third  of  the  focal 
length,  and  the  object  is  very  white,  as  a  plaster  bust,  &c.,  it  appears 
to  him  that  ane  second  is  sufficiejit  to  obtain  a  pretty  good  image  of 
it    The  images  thus  received  upon  the  Calotype  paper  are  for  the 
most  part  invisible  impressions.    They  may  be  made  visible  by  the 
process  already  related,  namely,  by  washing  them  with  the  gallo-ni- 
tmte  of  silver,  and  then  warming  the  paper.     When  the  paper  is 
quite  blank,  as  is  generally  the  case,  it  is  a  highly  curious  and  beauti- 
fid  phenomenon  to  see  the  spontaneous  commencement  of  the  picture, 
first  tracing  out  the  stronger  outlines,  and  then  gradually  filling  up 
all  the  numerous  and  complicated  details.    The  artist  should  watch 
the  picture  as  it  developes  itself,  and  when  in  his  j^iidgment  it  has  at- 
tained  the  greatest  degree  of  strength  and  clearness,  he  should  stop 
fiirther  progress  by  washing  it  with  the  fixing  liquid. 

The  fixifig  process. — ^To  fix  the  picture,  it  should  be  first  washed 
with  water,  then  lightly  dried  with  blotting  paper,  and  then  washed 
with  a  solution  of  bromide  of  potassium,  containing  100  grains  of  that 
salt  dissolved  in  eight  or  ten  ounces  of  water.  After  a  minute  or  two 
it  should  be  again  dipped  in  water  and  then  finally  dried.  The  pic- 
ture is  in  this  maimer  very  strongly  fixed,  and  with  this  great  advan- 
tage, that  it  remains  transparent,  and  that,  therefore,  there  is  no  dif- 
wilty  in  obtaining  a  copy  from  it.  The  calotype  picture  is  a  nega- 
tive one,  in  which  the  lights  of  nature  are  represented  by  shades  ^  but 
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the  copies  are  positive,  having  the  lights  conformable  to  nature.  They 
also  represent  the  objects  in  their  natural  position  with  respect  to  right 
and  left.  The  copies  may  be  made  upon  Calotype  paper  in  a  very 
short  time,  the  invisible  impressions  being  brought  out  in  the  way 
already  described.  But  the  author  prefers  to  make  the  copies  upon 
photographic  paper  prepared  in  the  way  which  he  originally  des- 
cribed in  a  memoir  read  to  the  Royal  Society  in  February,  1839,  and 
which  is  made  by  washing  the  best  writing  paper,  first  with  a  weak 
solution  of  common  salt,  and  next  with  a  solution  of  nitrate  of  silver. 
Although  it  takes  a  much  longer  time  to  obtain  a  copy  upon  this 
paper,  yet,  when  obtained,  the  tints  appear  more  harmonious  and 
pleasing  to  the  eye;  it  requires  in  general  from  three  minutes  to  thirty 
minutes  of  sunshine,  according  to  circumstances,  to  obtain  a  good 
copy  on  this  sort  of  photographic  paper.  The  copy  should  be  washed 
and  dried,  and  the  fixing  process  (which  may  be  deferred  to  a  subse- 
quent day)  is  the  same  as  that  already  mentioned.  The  copies  are 
made  by  placing  the  picture  upon  the  photographic  paper,  with  a 
board  below  and  a  sheet  of  glass  above,  and  pressing  the  papers  into 
close  contact  by  means  of  screws  or  otherwise.  After  a  calotype  pic- 
ture has  furnished  several  copies,  it  sometimes  grows  faint,  and  no 
more  good  copies  can  then  be  made  from  it.  But  these  pictures 
possess  the  beautiful  and  extraordinary  property  of  being  susceptible 
of  revival.  In  order  to  revive  them  and  restore  their  original  ap- 
pearance, it  is  only  necessary  to  wash  them  again  by  candle-light 
with  gallo-nitrate  of  silver,  and  warm  them;  this  causes  all  the  shades 
of  the  picture  to  darken  greatly,  while  the  white  parts  remain  unaf- 
fected. The  shaded  parts  of  the  picture  thus  acquire  an  opacity  which 
gives  a  renewed  spirit  and  life  to  the  copies,  of  which  a  second  series 
may  now  be  taken,  extending  often  to  a  very  considerable  number. 
In  reviving  the  pictiure  it  sometimes  happens  that  various  details 
make  their  appearance  which  had  not  before  been  seen,  having  been 
latent  all  the  time,  yet  nevertheless  not  destroyed  by  their  long  expo- 
sure to  sunshine.  The  author  terminates  these  observations  by  stat- 
ing a  few  experiments  calculated  to  render  the  mode  of  action  of  the 
sensitive  paper  more  familiar.  1.  Wash  a  piece  of  the  iodized  paper 
with  the  gallo-nitrate;  expose  it  to  daylight  for  a  second  or  two,  and 
then  withdraw  it.  The  paper  will  soon  begin  to  darken  spontaneously, 
and  will  grow  quite  black.  2.  The  same  as  before,  but  let  the  paper 
be  warmed.  The  blackening  will  be  more  rapid  in  consequence  of 
the  warmth.  3.  I*ut  a  large  drop  of  the  gallo-nitrate  on  one  part  of 
the  paper,  and  moisten  another  part  of  it  more  sparingly,  then  leave 
it  exposed  to  a  very  faint  daylight;  it  will  be  found  that  the  lesser 
quantity  produces  the  greater  effect  in  darkening  the  paper;  and  in 
general,  it  will  be  seen  that  the  most  rapid  darkening  takes  place  at 
the  moment  when  the  paper  becomes  nearly  dry;  also,  if  only  a  portion 
of  the  paper  is  moistened,  it  will  be  observed  that  the  edges  or  boun- 
daries of  the  moistened  part  are  more  acted  on  by  light  than  any 
other  part  of  the  surface.  4.  If  the  paper,  after  being  moistened  with 
the  gallo-nitrate,  is  washed  with  water  and  dried,  a  slight  exposure 
to  daylight  no  longer  suffices  to  produce  so  much  discoloration ;  in- 
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ifeed  it  often  produces  none  at  all.  But  by  subsequently  washing  it 
again  with  the  gallo-nitrate  and  warming  it,  the  same  degree  of  dis- 
coloration is  developed  as  in  the  other  case  (experiments  1  and  2.) 
The  dry  paper  appears,  therefore,  to  be  equal,  or  superior,  in  sensi- 
tlFeness  to  the  moist;  only  with  this  dijSerence,  that  it  receives  a  vir> 
toal  instead  of  an  actual  impression  from  the  light,  which  it  requires 
a  sobsequent  process  to  develop.        cin,  E„g.  &  Atch.  jour.,  Angoic,  i84i. 


Report  of  a  Chemical  Examination  qf  twenty-four  pieces  qf  Corahs^ 
from  Calcutta^  mant/  of  which  were  more  or  less  damaged  by 
tnikteto.    By  Andrew  Ure,  M.  D.,  F.  R.  S.,  Prof,  of  Chemistry. 

These  pieces  of  silk  were  put  into  my  hands,  for  analysis,  on  the 
isth  of  February,  after  I  had,  on  the  preceding  12th  of  the  mibnXh, 
visited  the  St.  Katharine's  Dock  Warehouse,  in  New  Street,  Bishops* 
gate  Street,  for  the  purpose  of  inspecting  a  large  package  of  the  Corahs, 
per  Colonist.  I  was  convinced,  by  this  inspection,  that,  notwithstand- 
ing the  apparent-  pains  bestowed  upon  the  tin  plate  and  teak  wood 
pickiog  cases,  certain  fissures  existed  in  them,  through  which  the  at* 
Olocpheric  air  had  found  access,  and  had  caused  iron^^mould  spots 
opon  the  gummy  wrapper,  from  the  rusting  or  oxidizement  of  the 
tsmed  iron. 

I  commenced  my  course  of  analysis  upon  some  of  the  pieces  which 
7ere  most  damaged,  as  I  thought  they  were  most  likely  to  lead  me 
to  an  exact  appreciation  of  the  cause  of  the  mischief;  and  I  pursued 
the  following  general  train  of  researches: — 

1.  The  piece  of  silk,  measuring  from  six  to  seven  yards,  was  freely 
exposed  to  the  air,  then  weighed,  afterwards  dried  near  a  fire,  and 
veighed  again,  in  order  to  determine  its  hygrometric  property,  or  its 
qoaiitjr  of  becoming  damp  by  absorbing  atmospheric  vapour.  Many^ 
of  the  pieces  absorbed,  in  this  way,  from  one-tenth  to  one-eighth  of 
theirwhole  weight;  that  is,  from  one  ounce  to  one  ounce  and  a  half 
upon  thirteen  ounces.  This  fact  is  very  instructive,  and  shows  that 
the  goods  had  been  dressed  in  the  loom,  or  imbued  subsequently  with 
»me  very  deliquescent,  pasty  matter. 

i»  I  next  subjected  the  piece  to  the  action  of  distilled  water,  at  a 
boiliDg  temperattire,  till  the  whole  glutinous  matter  was  extracted; 
five  pints  of  water  were  employed  for  this  purpose,,  the  fifth  being 
^1^  in  rinsing  out  the  residuum.  The  liquid  wrung  out  from  the 
silk  was  evaporated  first  over  the  fire,  and  towards  the  end  over  a 
^m  bath,  till  it  became  a  dry  extract;  which,  in  the  damaged  pieces, 
was  black,  like  extract  of  liquorice,  but  in  the  sound  pieces  was  brown, 
ball  cases,  the  extract  so  obtained,  absorbed  moisture  with  great 
avidity.  The  extract  was  weighed  in  its  driest  state,  and  the  weight 
iMMed,  which  shewed  the  addition  made,  by  the  dressing,  to  the  weight 
of  the  slk.  The  piece  of  silk  was  occasionally  weighed  in  its  cleansed 
state,  when  dry,  as  a  check  upon  the  preceding  experiment. 

3.  The  dry  extract  was  now  subjected  to  a  regular  chemical  analysis, 
which  was  modifitid  according  to  circumstances,  as  follows: — ioo 
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parts  of  it  were  carefully  ignited  in  a  platinum  capsule;  during  which 
a  considerable  flame  and  fetid  smoke  were  disengaged.  The  ashes, 
or  incombustible  residuum,  were  examined  by  the  action  of  distilled 
water,  filtration,  as  also  by  that  of  acids,  and  other  chemical  tests, 
whereby  the  constituents  of  these  ashes  were  ascertained.  In  the 
course  of  the  incineration  or  calcination  of  the  extract  from  the  sereral 
samples,  I  never  observed  any  sparkling  or  scintillation;  whence  I 
observed  that  no  nitre  had  been  used  in  the  dressing  of  the  goods,  as 
some  persons  suggested. 

4.  Having,  in  the  course  of  boiling  some  of  the  extract  from  two 
of  the  damaged  pieces, in  a  little  distilled  water,  smelt  a  urinous  odour, 
I  was  induced  to  institute  the  following  minute  course  of  researches, 
in  order  to  discover  whether  the  urine  of  man  had  been  introduced 
into  the  dressing  paste  of  the  silk  webs.  I  digested  a  certain  portion 
of  the  said  extract  in  alcohol,  sixty  per  cent  over  proof,  which  is  in- 
capable oi  dissolving  the  rice  water,  or  other  starchy  matter,  which 
might  be  properly  applied  to  the  silk  in  the  loom.  The  alcohol,  how- 
ever, especially  when  aided  by  a  moderate  heat,  readily  dissolves  urea, 
a  substance  of  a  peculiar  nature,  which  is  the  characteristic  constitu- 
ent of  human  urine.  The  alcohol  took  a  yellow  tint,  and  being,  after 
subsidence  of  the  sediment,  decanted  clear  off  into  a  glass  retort,  and 
exposed  to  the  gentle  heat  of  a  water  bath,  it  distilled  over  clear  into 
the  receiver,  and  left  a  residuum  in  the  retort,  which  possessed  the 
properties  of  urea.  This  substance  was  solid  when  cold,  but  melted 
at  a  heat  of  220^  Fahr.;  and  at  a  heat  of  about  245°  it  decomposed 
with  the  production  of  water  and  carbonate  of  ammonia, — ^tlie  well 
known  products  of  urea  at  that  temperature.  The  exhalation  of  the 
ammonia  was  very  sensible  to  the  smell,  and  was  made  peculiarly 
manifest  by  its  browning  yellow  turmeric  paper,  exposed  in  a  moist 
state  to  the  fumes,  as  they  issued  from  the  orifice  of  the  glass  tube, 
in  which  the  decomposition  was  usually  effected.  I  thus  obtained 
perfect  evidence  that  urine  had  been  employed  in  India  in  preparing 
the  paste  with  which  a  great  many  of  the  pieces  had  been  dressed. 
It  is  known  to  every  experienced  chemist,  that  one  of  the  most  fer- 
mentative  or  putrefactive  compositions  which  can  be  made,  results 
from  the  mixture  of  human  urine  with  starchy  or  gummy  matter,  such 
as  rice  water;  a  substance  which,  by  the  test  of  iodine  water,  these 
Corahs  also  contained,  as  I  shewed  to  the  gentlemen  present,  at  my 
visit  to  the  Bonding  Warehouse.  ^ 

5.  On  incinerating  the  extracts  of  the  Corahs,  I  obtained,  in  the  resi- 
duum, a  notable  quantity  of  free  alkali;  which,  by  the  test  of  chloride 
of  platinum,  proved  to  be  potassa.  But,  as  the  extract  itself  was 
neutral  to  the  tests  of  litmus  and  turmeric  paper,'I  was  consequently 
led  to  infer,  that  the  said  extract  contained  some  vegetable  acid,  pro- 
bably produced  by  the  fermentation  of  the  weaver's  dressing,  in  the 
hot  climate  of  Hindo^tan.  I,  accordingly,  examined  the  nature  of  this 
acid,  by  distilling  a  portion  of  the  extract  along  with  some  very  dilute 
sulphuric  acid,  and  obtained,  in  the  receiver,  a  notable  quantity  of 
the  volatilized  acid  condensed.  This  acid  might  be  the  acetic  (vine- 
gar,) the  result  of  fermentation,  or  it  might  be  the  formic  or  acid  of 


Chemical  Examination  qf  Corahs.  95 

aots,  the  result  of  the  action  of  sulphuric  acid  upon  starchy  matter. 
To  decide  this  point,  I  saturated  the  said  distilled  acid  with  magnesiay 
and  obtained  on  evaporation,  the  characteristic  gummy  mass  of  acetate 
of  magnesia,  soluble  in  alcohol,  but  none  of  the  crystals  of  formiate  of 
magnesia,  insoluble  in  alcohol.  From  the  quantity  of  alkali  (potassa) 
vhich  I  obtained  from  the  incineration  of  the  extract  of  one  piece  of 
the  damaged  silk,  and  which  amounted  to  six  grains  at  least,  I  was 
oonvinced  that  wood  ashes  had  been  added,  in  India,  to  the  mixture 
of  sour  rice  water  and  urine,  which  would  therefore  constitute  a  com- 
pound remarkably  hygrometric,  and  well  qualified  to  keep  the  warp 
of  the  web  damp,  even  in  that  arid  atmosphere,  during  the  time  that 
the  Tanty,  or  -weaver,  was  working  upon  it.  The  acetate  of  potassa, 
present  in  the  said  Corahs,  is  one  of  the  most  deliquescent  salts  known 
to  thechemist;  and,  when  mixed  with  fermented  urine,  forms  a  most 
active  hygrometric  dressing,— one,  likewise,  which  will  generate  mil- 
dew upon  -woven  goods,  with  the  aid  of  heat  and  the  smallest  por- 
tion of  atmospheric  oxygen.  By  the  above  mentioned  fermentative 
action,  the  carbon,  which  is  one  of  the  chemical  constitutents  of  the 
rice  or  starchy  matter,  had  been  eliminated,  so  as  to  occasion  the  dark 
stains  upon  the  silk,  and  the  blackness  of  the  extract  taken  out  of  it 
by  distilled  water. 

6.  That  the  dressing  applied  to  the  webs  is  not  simply  a  decoction 
of  rice,  becomes  very  manifest,  by  comparing  the  incinerated  resi- 
duum of  rice  with  the  incinerated  residuum  of  the  extract  of  the  said 
Corahs.     I  find  that  100  grains  of  rice,  incinerated  in  a  platinum  cap- 
sule, leave  only  about  one-fifth  of  a  part,  or  1  in  500  of  incombustible 
matter,  which  is  chiefly  siliceous  sand;  whereas,  when  100  grains  of  an 
average  extract  of  several  of  these  Corahs  were  similarly  incinerated, 
they  left  fully  seventeen  parts  of  incombustible  matter.   This  consist- 
ed chiefly  of  alumina  or  earth  of  clay,  with  silica,  potassa,  and  a  little 
common  or  culinary  salt.     (Has  the  clay  been  added,  as  is  done  in 
Manchester,  to  give  apparent  substance  to  the  thin  silk  web?) 

From  the  above  elaborate  course  of  experiments,  which  occupied 
me  almost  constantly  during  a  period  of  four  weeks,  I  was  fully  war- 
ranted to  conclude  that  the  damage  of  said  goods  had  been  occasioned 
by  the  vile  dressing  which  had  been  put  into  them  in  India;  which  as 
I  have  said,  under  the  influence  of  heat  and  air,  had  caused  them  to 
become  more  or  less  mildewed,  in  proportion  to  their  original  damp- 
ness when  packed  at  Calcutta,  or  to  the  accidental  ingress  of  atmos- 
pheric air  into  the  cases  during  the  voyage  from  Calcutta  to  London. 
Having  in  the  preceding  report  demonstrated,  by  the  clearest  pro- 
cesses of  chemical  research,  that  the  above  mildewed  Corahs  had  been 
damaged  by  the  fermentative  decomposition  of  the  dressing  paste 
with  which  they  had  been  so  abundantly  impregnated,  I  would  re- 
oommend  the  importers  of  such  goods  to  cause  the  whole  of  the  dres- 
siog  to  be  washed  out  of  them,  and  the  pieces  to  be  thoroughly  dried 
before  being  packed  up.    I  believe  that  clean  silk  may  be  kept  and 
Qansported,  even  in  the  most  humid  atmosphere,  without  undergoing 
any  change,  if  it  be  not  imbued  with  fermentative  paste. 

'  L<xid.  Jour.  ArU  fc  ScL,  July,  1841. 
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On  the  circumstances  under  which  the  Explosions  of  Steam  Boilers 
generally  occur y  and  on  the  means  of  preventing  them.    By  Dr. 

SOHAFHAEUTL,  of  Muoich. 

In  this  communication  it  is  assumed,  that  perhaps  not  one-tenth  of 
the  recorded  explosions  of  steam  boilers  can  be  correctly  attributed 
to  the  over  loading  of  the  safety  valve,  or  to  the  accumulation  of  too 
great  a  quantity  of  steam  in  the  boiler.  The  author  alludes  to  the  de- 
gree of  pressure  which  hollow  vessels,  even  of  glass,  are  capable  of 
sustaining,  if  the  pressure  be  applied  gradually.  He  found,  in  repeat- 
ing the  experiments  of  Cagniard  de  la  Tour,  subjecting  glass  tubes  of 
one  or  two  inches  in  length,  one-fourth  part  filled  with  water,  her- 
metically sealed,  and  immersed  in  a  bath  of  melted  zinc,  that  they  ap- 
parently sustained  the  immense  pressure  of  four  hundred  atmospheres, 
without  bursting;  but  if  the  end  of  an  iron  rod  was  slightly  pressed 
against  the  extremity  of  the  tube,  and  the  rod  caused  to  vibrate  longitu- 
dinally by  rubbing  it  with  a  leather  glove  covered  with  resin,  the  tube 
was  invariably  shattered  to  pieces.  Hence  he  concludes,  that  something 
more  than  the  simple  excess  of  pressure  of  steam  in  the  boiler  is  neces- 
sary to  cause  an  explosion,  and  that  a  slight  vibratory  motion  alone, 
communicated  suddenly,  or  at  intervals,  to  the  boiler  itself,  might 
cause  an  eitplosion.     From  tlie  circumstance  of  safety  valves  having 
been  generally  found  inefficient,  he  concludes  that  a  force  has  operat- 
ed at  the  instant  it  was  generated  in  tearing  the  bottom  or  sides  of  the 
boiler,  before  it  could  act  upon  the  safety  valve.     From  the  sudden 
effect  of  this  force,  explosions  have  been  ascribed  to  the  presence  of 
hydrogen,  generated  by  the  decomposition  of  water;  but  independent- 
ly of  the  difficulty  of  generating  a  large  quantity  of  hydrogen  in  such 
a  manner,  it  could  neither  burn  nor  explode  without  the  presence  of 
a  certain  quantity  of  free  oxygen,  or  atmospheric  air;  and  such  an  ex- 
plosive mixture  would  not  take  fire,  even  if  mixed  with  0.7  of  its  own 
volume  of  steam.  The  ordinary  mode  of  converting  water  into  steam 
is  by  successively  adding  small  portions  of  caloric  to  a  relatively  large 
body  of  liquid;  but  if  the  operation  was  reversed,  and  all  the  heat 
imparted  to  a  given  quantity  of  water  in  one  unit  of  time,  an  explo- 
sive force  would  be  developed  at  the  same  moment.    For  example, 
if  a  bar  of  iron  be  heated  until  it  is  coated  with  liquid  slag,  and  is  then 
laid  upon  a  globule  of  water  on  an  anvil,  and  struck  with  a  hammer, 
the  liquid  slag  communicates  its  caloric  instantly,  to  the  water,  becom- 
ing solid  at  the  same  time  that  the  water  is  converted  into  vapour 
with  a  loud  report.    A  similar  occurrence  may  take  place  in  a  steam 
boiler  when  a  quantity  of  water  is  thrown  into  contact  with  an  over- 
heated plate,  either  by  a  motion  of  the  vessel,  or  from  a  portion  of 
the  incrustation  formed  on  the  bottom  or  sides  becoming  loosened. 
A  sudden  opening  of  the  safety  valve  may,  under  certain,  circum- 
stances, prove  dangerous,  or  even  any  rapid  increase  of  heat  which 
Would  cause  a  violent  excess  of  ebullition  in  the  water.    An  exami- 
nation is  then  entered  into  of  the  respective  powers  of  water  and  of 
steam,  to  transmit  undulatory  motion,  and  of  their  compressibility. 
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According  to  Laplace,  the  conducting  power  of  steam  at  our  atmos- 
phere and  394.1^  FaJi.  is  1041.34511  feet  per  secoad^and  that  of 
rater  6036.88  feet  The  ratio  of  these  different  velocities  is  there- 
lore  as  1 :  4.5.  In  cases  of  a  sudden  explosive  development  of  steam, 
the  principal  action  is  directed  against  the  bottom,  or  the  sides,  of  the 
boiler,  whence  spreading  itself  through  the  water  it  is  finally  trans- 
mitted through  the  steam  to  the  safety  valve:  a  wave  created  by  an 
explosion,  even  at  the  surface  of  the  water,  would  reach  the  bottom 
or  the  sides  of  the  boiler,  four  and  a  half  times  sooner  than  it  would 
effect  the  top  of  the  steam  chamber:  but  if  it  took  place  at  the  bottom, 
the  time  for  the  explosive  wave  to  reach  the  safety  valve  would  be 
the  sum  instead  of  the  difference  of  both  velocities.  Although  these 
relati?e  periods  of  time  may  be  considered  as  infinitely  small,  it  is  con- 
tended that  th^re  is  sufficient  delay  (counting  from  the  moment  at 
which  the  plates  begin  to  yield)  to  cause  the  rupture  of  the  material, 
^ich  would  otherwise  have  yielded  by  its  own  elasticity  had  the 
time  been  greater,  as  all  communication  of  motion  is  dependent  only 
on  time.  To  illustrate  the  effect  of  the  sudden  development  of  an 
explosive  force  upon  the  plates  of  a  boiler,  the  author  gives  the  results 
of  a  series  of  experiments  made  by  him  upon  iron  wires,  for  the  pur- 
pose of  ascertaining  the  amount  of  elongation  which  took  place  before 
yielding  under  the  sudden  application  of  a  given  weight.  The  result 
Tas,  that  a  wire  which  had  resisted  a  tension  of  28  cwt.  when 
radtially  applied,  broke  invariably,  without  any  elongation,  when 
*c  same  force  was  suddenly  applied  by  a  falling  body.  Simi- 
^  experiments  with  railway  bars  showed  that  fibrous  iron,  which 
5Qpported  a  gradual  tension,  broke  by  the  sudden  application  of  the 
deforce;  while  close-grained  iron,  which  was  incapable  of  resist- 
it^g  the  gradual  sUain,  bore  perfectly  well  that  of  sudden  impact. 
These  facts  are  worthy  of  consideration  in  the-  selection  of  iron  for 
boilerplates,  where  the  sudden  action  of  the  rending  force  is  to  be 
Piarded  against.  The  details  are  then  given  of  a  series  of  experiments, 
•Uostiating  in  an  ingenious  model,  by  means  of  an  explosive  mixture 
of  cMorate  of  potassa,  the  effects  of  explosions  at  different  heights 
▼ithia  a  boiler.  A  careful  examination  of  the  circumstances,  and 
^  results  of  his  experiments,  convinced  the  author  that  a  simple 
"^^Dical  arrangement,  applicable  to  all  boilers,  might  be  introduc- 
^80  as  to  diminish  the  danger  arising  from  the  sudden  develop- 
^M  of  an  explosive  force.  He  proposes  to  connect  with  the  bottom 
^  the  boiler,  by  means  of  a  pipe,  an  extra  safety  valve  of  a  given  area, 
'Jjaded  to  five-sixths  of  the  absolute  cohesive  force  of  the  boiler  plate. 
•^ie  event  of  a  sudden  development  of  steam,  the  first  shock  would 
'^tipon  the  valve  and  open  it,  which  would  have  the  effect  of  de- 
P'^the  wave  generated  of  its  destructive  foroe,  and  at  the  same 
^  hxasMi  the  violence  of  the  second  shock  from  the  top  of  the 
y^ier,havmg  permitted  the  escape  of  a  portion  of  the  water  from  the 

Lond.  Atbeneum^  Sept  1841. 
^*^ia,lu  Snaf.— Ho.  2^— FmaBVAftTf  1842.  9 
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Improvement  in  the  Mant^acture  of  Iron,  Rqiort  of  the  Furnaces 
and  Stoves  of  the  Mant^aetory  qf  JVasseralfingenj  worked  by 
Gas.    By  R.  H.  Schoenberg. 

When  we  endeavour  to  include  in  one  coup  d^odil  the  progress  that 
has  hitherto  been  made  in  the  manufacture  of  iron,  we  feel  great 
satisfaction  in  reflecting  on  the  success  which  this  important  branch 
of  industry  has  attained,  and  the  wonderful  effects  which  have  result^ 
ed  from  the  aid  it  has  received  from  science  since  the  commencement 
of  the  present  century.  The  numerous  efforts  that  have  been  made 
by  the  iron-masters,  and  the  proprietors  of  iron  foundries,  to  diminish 
the  expenses  of  manufacture,  by  economy  in  the  materials,  are  re- 
markable; and  most  particularly  the  attempts  of  every  description  that 
have  been  made  to  economize  fuel. 

It  is  with  reference  to  this  object  that  in  blast-furnaces,  and  in  re- 
finery dtoves,  successive  trials  have  been  made  of  charcoal,  coke,  of 
charred  wood,  coal,  and  even  of  anthracite  and  turf;  and  that  a  new 
mode  has  thus  been  introduced  of  removing  the  difficulties  consequent 
to  the  manufacture,  and  of  diminishing  the  expenses  which  attend  its 
production.  Subsequently  were  introduced,  the  application  of  heated 
air,  the  application  of  the  flame  from  the  mouth  of  the  chimney  of 
blast-furnaces  to  various  purposes,  and  an  infinity  of  other  valuable 
inventions. 

The  most  important  of  all  these  improvements  is,  perhaps,  the  one 
for  which  we  are  indebted  to  M.  de  Faber,  director  of  the  iron  man- 
ufactories of  Wasseralfingen,  in  Wurtemberg,  who  has  been  success- 
ful in  his  attempts  to  collect  before  it  issues  from  the  mouth  of  the 
chinmey,  the  gas  which  is  generated  in  blast  furnaces,  and  which 
forms  the  flame  that  thus  escapes,  and  of  applying  it  as  a  combusti- 
ble in  refinery  stoves,  and  in  puddling  and  reverberatory  furnaces. 

The  application  of  the  flame  issuing  from  the  mouth  of  the  chimney 
to  diflferent  purposes,  such  as  heating  the  air  to  be  forced  into  the 
blast-furnaces,  burning  lime,  roasting  the  ore,  making  coke,  heating 
steam-boilers,  &c.,  has  been  known  for  seven  or  eight  years;  yet  in 
all  these  cases  it  has  been  found  impossible  to  produce  with  this  flame 
a  temperature  exceeding  red  heat,  which  has  imposed  limits  to  this 
method  of  application,  whilst  the  method  of  M .  de  Faber  is  calculat- 
ed to  produce  the  highest  temperature  that  can  be  required  in  making 
iron. 

The  principal  method  by  which  this  process  is  characterized,  is  the 
following  manner  of  burning  the  gas,  with  the  introduction  of  atmos- 
pheric air  forced  through  bellows,  and  in  the  ingenious  construction 
of  the  stoves  and  furnaces.  The  conclusions  which  have  been  arriv- 
ed at  after  many  years  of  experience  may,  without  exaggeration,  be 
considered  wonderful,  and  the  discovery  to  which  we  allude  has  in- 
troduced a  new  era  in  the  manufacture  of  iron  quite  as  remarkable  as 
that  for  which  practical  mechanics  is  indebted  to  the  steam-engine. 
At  Wasseralfingen  there  are  at  the  present  time  three  furnaces  or 
stoves,  worked  only  by  escaped  gas,  in  active  operation.     It  is  to  the 
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hlast-fimiace  from  the  south,  introduced  into  this  establishment^  that 
tiie  requisite  quantity  of  gas  is  extracted  for  hearting  a  refining-fumace. 
Hie  application  of  this  method  is  very  simple,  and  is  effected  by  in- 
trodaciDg  a  tube  to  a  certain  depth  into  the  chimney  of  the  blast-fur- 
Dace.  It  seems  that  by  this  means  there  is  obtained  at  most  one-sixth 
or  a  fifth  of  the  total  quantity  of  gas  produced,  and  which  escapes 
irom  this  furnace,  and  it  is  certain  that,  notwithstanding  this  subtrac- 
tion, there  is  scarcely  any  preceptible  diminution  in  the  flame  which 
issoes  from  the  mouth  of  the  chimney. 

The  refining  furnace  produces  about  175  metrical  quintals  of  fine 
metal  weekly,  which  is  always  of  a  beautifully  white  colour,  like 
dier.  The  method  of  refining  in  this  gas  furnace  is  brought  to  such 
a  high  degree  of  perfection,  that  the  iron  always  runs  from  it,  in  a 
great  degree,  decarburetted,  and  it  is  freed  from  all  impurities,  and, 
among  others.,  from  phosphorus  and  sulphur.  The  waste,  which  in 
the  English  refining-fumaces  worked  by  coke  is  never  less  than  from 
nine  to  ten  per  cent,  when  the  furnace  is  in  good  order,  never  ex- 
ceeds &om  one  to  two  per  cent  Neither  must  the  circumstance  be 
fo^tten  that  the  cast  iron  passed  through  the  refining-furnace  usual- 
ly only  consists  of  fragments  from  the  foundry,  which,  as  is  known, 
contain  a  considerable  quantity  of  sand  adhering  to  them  from  the 
aioald&  The  whole  operation  is  so  well  regulated,  and  all  is  con- 
cocted with  so  much  \miformity,  that  there  is  little  liability  to  those 
Buscalculations  and  losses  which  are  only  too  common  in  the  refining 
^iniaces  generally  used.  The  expenses  of  manual  labour  are  also 
qually  small. 

The  results  of  puddling  with  gas,  have  not  been  attended  with  less 
satisfactory  results.  The  puddling  furnace,  which  has  been  construct- 
ed at  Wasseralfingen,  and  which  is  in  operation  there,  uses  the  same 
Qs^theblast-foinacesof  the  north.  In  the  chimney  of  this  one, 
tvo suction  pipes  are  introduced  to  a  suitable  depth;  by  means  of 
these  a  sufficient  quantity  of  gas  can  be  collected  to  keep  a  puddling 
^iiniace  and  a  reverberatory  furnace  in  operation  at  the  same  time ; 
btuthepower  of  the  water  wheel  which  puts  the  bellows  in  action 
not  being  sufficiently  great,  these  furnaces  can  only  be  kept  in  opera- 
tion alternately. 

The  temperature  of  the  gas  puddling  stove  is,  according  to  the 
nature  of  the  process,  even  higher  than  that  of  a  similar  kind  of  fur- 
nace supplied  with  wood,  coal,  or  turf.  The  flame  is  clear  and  trans- 
F^iit,  so  that  the  workman  is  enabled  to  command  at  a  single  glance 
*llthe  points  in  which  it  is  most  active.  The  operation  when  pro- 
I«rly  conducted  proceeds  with  perfect  regularity  and  uniformity.  In 
^  of  these  operations  from  1.75  to  2  metrical  quintals*  are  charged 
^  fine  metal  previously  heated  till  they  are  red  hot,  and  in  from 
<x^hour  and  three-quarters  to  two  hours  the  bars  are  ready  to  be 
jingled.  The  waste  of  fine  metal  during  this  process  is  so  trifling 
^t  it  has  been  found  on  an  average  not  to  exceed  from  one  to  two 
P^  cent  The  quality  of  the  produce  is  excellent  One  peculiar  char- 
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acteristic  ^f  puddling  with  gas  is,  that  the  formatioii  and  reduction  of 
the  8cori»  goes  on  at  the  same  time. 

The  produce  of  the  gas  puddling  furnace,  amounts  weekly  to 
about  12^5  metrical  quintals.  The  operation  in  the  gas  reverberatory 
furnace,  presents  also,  as  in  the  two  preceding  cases,  very  remarka- 
ble advantages;  yet  this  operation  has  ftot  been  attended  with  such 
important  results  as  those  obtained  in  the  refining-furnace  and  pud- 
dling stove,  for  the  waste  occasioned  by  the  scorise  in  tliis  case  is  very 
considerable,  since  it  amounts  to  from  twelve  to  thirteen  per  cent.,  and 
sometimes  to  more.  The  action  of  the  stove  is  good,  and  the  temper- 
ature sufficiently  elevated,  so  that  when  \\o  accident  occurs,  as  maxiy 
as  150  metrical  quintals  can  be  submitted  to  the  action  of  the  rever- 
beratory furnace  weekly. 

After  what  has  been  observed,  it  will  be  seen  that  the  result  of  the 
gas  stoves  and  furnaces  of  Wasseralfingen,  may  be  considered  very 
satisfactory.  According  to  the  preceding  data,  bar-iron  of  excellent 
quality  can  be  made  with  a  waste  which  scarcely  exceeds  from  twelve 
to  fifteen  per  cent.,and  without  any  expense  in  the  consumption  of  com- 
bustible; or,  to  sp^ak  more  correctly,  by  making  the  application  of  a 
combustible  which  had  hitherto  remained  useless.  It  is  difficult  at 
present  to  estimate  the  full  extent  of  the  important  advantages  which 
would  result  from  using  the  gases  which  escape  from  blast-furnaces, 
according  to  the  plan  adopted  by  M.  Faber  ;  but  it  appears  certain 
that  this  plan  unexpectedly  opens  a  vast  field  of  improvement  to  the 
iron  trade,  and  that  it  ought  to  occupy  the  serious  attention  of  all  ivho 
are  engaged  in  this  manufacture.  Let  us  hope  that,  if  any  prejudices 
still  exist,  they  will  be  removed  by  the  great  progress  that  has  been 
made;  the  numerous  and  well-authenticated  proofs  of  which  do  not 
admit  of  the  least  imcertainty  with  respect  to  an  operation,  the  ad- 
vantages of  which  may  have  hitherto  appeared  doubtful,  because  not 
sanctioned  by  experience.  Mining  Joar.,  September,  i  S4i. 


Method  of  Preventing  Oxydation  of  Iron.  By  M.  F.  L.  Allamakd. 

This  composition,  of  a  metallic  nature,  preserves  iron  and  steel 
from  oxydation,  by  entering  into  the  pores  without  in  any  degree  af- 
fecting their  external  appearance,  or  leaving  the  least  blemish,  so  that 
steel  instruments  (including  razors,)  fire-arms,  &c.,  retain  their  polish, 
and  are  in  some  degree  better  fit  for  use,  after  having  been  subjected 
to  the  metallic  application.  Articles  either  plain  or  chased  appear 
superior  to  platina,  and  retain,  after  the  application,  all  the  hieroglyphic 
characters,  figures,  letters,  and  other  engravings,  or  cuttings,  which 
were  there  previously. 

Composition  of  the  Material. 

Pure  Malacca  Tin,  *        -        .        -        120 
Silver  filings,        -        «  ^        .,        4 

Yellow  tincal,  -        -        -        -  12 

Piuified  Bismuth,        -       --       -       «      12 
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Purified  Zinc^           ....  12 

Regulas  of  Antimony,          .       .       ^  4 

Nitre, 11 

Salt  of  Persicaria,        ....  1 

Method  of  Purifying  the  Metals. — ^The  tin  ought  to  be  melted 
paiately  eighteen  times.  Each  melting  should  remain  about  twen- 
ty minates  exposed  to  the  action  of  caloric,  and  the  impurities  which 
arise  on  the  sur&ce  should  be  carefully  removed;  it  is  thrown  after- 
wards into  a  ley  formed  of  vine  twigs  and  persicaria  (herb)  in  equal 
proportions.  The  bismuth,' the  regulus  of  antimony,  and  the  zinc  are 
also  Hielted  separately,  but  they  only  require  it  twice,  and  they  are 
carefully  run  into  an  ingot  mould,  so  that  all  impurities  may  remain 
at  the  bottom  of  the  crucible.  The  tincal  does  not  require  any  puri- 
fication. 

Mixture  of  the  different  substances. — ^The  tin  is  the  first  material 
that  is  melted;  the  silver  is  afterwards  added  to  it  in  small  quantities, 
and  in  a  few  minutes  afterwards  the  tincal,  then  the  bismuth  and  the 
zinc  in  succession.  As  soon  as  it  is  ascertained  by  the  flame  that  the 
alloy  is  effected,  the  two  kinds  of  salt  are  thrown  in  together,  and  are 
left  to  bum  with  vigour,  and  the  alloy  is  stirred  with  an  iron  rod; 
after  which  it  is  carefully  skimmed  and  poured  into  a  vessel,  to  be 
made  use  of  for  the  metallic  application. 

Method  of  applying  the  substance. — ^Before  the  piece  of  iron,  or 
steel,  is  dipped  in  the  recipient  which  contains  the  metallic  mass  already 
liquified,  its  surface  must  be  rubbed  well  with  a  composition  of  sal- 
ammoniac  and  cream  of  tartar,  in  the  proportion  of  five  per  cent,  of 
tartar  to  the  sal-ammoniac;  the  iron  must  then  be  dipped  in  the  melt- 
ed alloy,  where  it  must  remain  only  for  a  few  seconds,  and  till  it  is 
perceived  to  be  covered  with  a  certain  quantity  of  the  metal.    It  is 
next  placed  in  a  wooden  box  of  its  own  size,  and  in  which  there  has 
been  previously  put  a  small  quantity  of  sal-ammoniac  and  cream  of 
tartar,  in  the  proportions  already  indicated.    It  is  again  rubbed  with 
a  handful  of  tow,  and  a  small  quantity  of  the  powder  is  put  on  the 
surface.    In  the  coiurse  of  this  operation  the  steel  loses  it  colour,  and 
assumes  that  of  silver.    When  this  is  done,  it  is  again  plunged  into 
the  metallic  mass  for  a  few  seconds,  and  when  it  is  taken  out  it  is 
again  lightly  rubbed  with  the  tow  to  remove  any  superfluous  parti- 
<£s.    The  article  being  perfectly  clean  and  shining,  it  is  plunged  into 
a  basin  of  cold  water,  into  which  there  has  been  poured  a  bottle  of 
prints  of  wine  of  forty  degrees  of  strength,  in  the  proportion  of  J  per 
eaic     After  having  withdrawn  it  from  the  water,  the  article  is  rubbed 
carefully  with  a  linen,  then  it  is  rubbed  as  carefully  with  some  fine 
and,  that  has  been  moistened,  to  remove  the  spots  of  smoke:  it  is  at 
last  robbed  a  second  time  with  dry  sand,  then  with  a  linen,  and  finally 
▼ith  a  leather.  After  all  these  operations,  which  require  great  celerity 
in  Ae  execatJon^  the  iron  will  remain  impervious  to  oxygen,  and  by 
^iXdit  wUl  preserve  all  its  whiteness. — Invent or^s  Advocate. 

CiT*  EBg.  6l  Arch.  Jour,  for  Oct,  1841. 
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On  a  Plan  of  Disengaging  and  Beconnecting  the  Paddle  JVheeb 

qf  Steam  Engines.    By  J.  Grantham. 

There  are  four  cases  in  which  it  may  be  desirable  to  disconnect  the 
paddle  wheels  from  the  steam  engine  in  steam  vessels,  viz.,  when  the 
vessel  is  on  a  long  voyage,  and  the  fuel  must  be  economized  as  much 
as  possible  by  using  the  sails  on  every  favourable  opportunity;  when 
the  engines  are  damaged,  and,  the  vessel  being  close  to  a  lee  shore, 
it  is  necessary  to  disengage  the  engines  quickly,  to  allow  the  vessel  to 
make  sail ;  when  some  derangement  has  taken  place,  and  the  engines 
are  allowed  to  continue  to  work  imperfectly  to  the  end  of  the  voyage, 
rather  than  detain  the  vessel  by  causing  the  paddles  to  drag  through 
the  water  while  the  engines  are  stopped;  when,  the  vessel  being  at 
anchor,  the  action  of  the  swell  and  tide  on  the  paddle  floats,  while 
stationary,  causes  a  great  additional  strain  on  the  cables,  which  would 
be  obtiated  could  the  wheels  play  freely.  The  Admiralty  had  called 
attention  to  the  subject,  by  inviting  plans  for  eflfecting  it.  Several  had 
been  proposed  for  disconnecting  the  paddles,  but  Mr.  Grantham  is 
not  aware  of  any  plan  having  been  proposed  by  which  the  wheels 
could  be  readily  reconnected  m  a  heavy  sea.  The  crank  pins  are 
usually  fixed  in  the  cranks  of  the  intermediate  shaft,  a  little  play  be- 
ing allowed  in  the  eye  of  the  crank  of  the  paddle  shaft,  to  prevent  the 
crank  pins  from  breaking  when  the  centres  of  the  three  shafts  vary 
from  a  straight  line  by  the  yielding  of  the  vessel.  For  the  purpose 
of  disengaging  and  reconnecting,  a  brass  box  of  a  rectangular  form  is 
inserted  in  the  eye  of  the  crank  of  the  paddle  shaft,  which  can  be 
moved  several  inches  by  means  of  a  screw  at  the  back  of  the  crank. 
The  eye  of  the  crank  is  so  made  that  two  of  its  sides  may  be  cut  away, 
and  through  these  openings  the  crank  pin  can  pass  when  the  box  is 
drawn  back,  or  the  disengaging  eflected.  The  brass  box  has  one  of 
its  sides,  which  sustains  the  crank  pin  when  in  gear,  cut  away  one 
or  two  inches  to  assist  in  reconnecting  the  engine,  which  is  effected 
by  screwing  the  box  out  one  or  two  inches,  or  just  so  far  that  the 
crank  pin  can  pass  the  side  which  has  been  ciit  away,  and  come  in 
contact  with  the  higher  side.  This  is  the  correct  position  for  recon- 
necting, which  is  accomplished  by  a  single  turn  of  the  screw. 

Ibid. 


On  the  Propulsion  of  Vessels  by  the  Trapezium  Paddle  Wheel  and 

Screw, 

Mr.  G.  Rennie  gave  an  account  of  the  various  experiments  to  which 
he  had  been  led,  on  the  propulsion  of  vessels  by  various  forms  of  pad- 
dle floats  and  by  the  screw.  It  was  generally  admitted  that  the  pad- 
dle wheel  was  the  best  means  of  propulsion  with  which  engineers 
were  at  present  acquainted,  and  various  attempts  had  been  made  for 
its  improvement.  There  are  several  objections  to  the  square  or  rect- 
angular floats,  particularly  the  shock  on  entering  the  water,  and  the 
drag  against  the  motion  of  the  wheel  on  the  float  quitting  the  water; 
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both  of  which  give  rise  to  considerable  vibrations.  He  had  been 
led,  in  considering  the  improvement  of  the  paddle  wheel,  to  have  re- 
course to  nature;  and  the  form  of  the  foot  of  the  duck  had  particular- 
I7  attracted  his  attention.  The  web  of  the  duck's  foot  is  shaped  so 
that  each  part  has  a  relation  to  the  space  through  which  it  has  to  move, 
that  is,  to  the  distance  from  the  centre  of  motion  of  the  animal's  leg. 
Hence  be  was  led  to  cut  off  the  angles  of  the  rectangular  floats,  and 
be  found  that  the  resistance  to  the  wheel  tlirough  the  water  was  not 
diminished.  Pursuing  these  observations  and  experiments,  he  was 
led  to  adopt  a  float  of  a  trapezium  or  diamond  shape,  with  its  most 
pointed  end  downwards.  These  floats  enter  the  water  with  their 
points  downwards,  and  quit  it  with  their  points  upwards,  and  then 
arrive  gradually  at  their  full  horizontal  action,  without  shocks  or  vi« 
brations;  and  after  their  full  horizontal  action,  quit  the  water  without 
lifting  it,  or  producing  any  sensible  commotion  behind.  After  a  great 
Tariety  of  experiments,  he  found  that  a  paddle  wheel  of  one  half  the 
width  and  weight,  and  with  trapezium  floats,  was  as  effective  in  pro- 
pelling a  vessel  as  a  wheel  of  double  the  width  and  weight  with  the 
ordinary  rectangular  floats.  The  Admiralty  had  permitted  him  to  fit 
Her  Majesty's  steam  ship  •African  with  these  wheels,  and  he  had 
perfect  confidence  in  the  success  of  the  experiment.  Aiiother  means 
of  propolsion  was  the  screw,  which  had  been  applied  with  success  by 
Mr.  Smith  in  the  Archimedes.  In  examining  the  wings  of  birds  and 
the  tails  of  swift  fish,  he  had  been  particularly  struck  with  the  adap- 
tation of  shape  to  the  speed  of  the  animals.  The  contrast  between 
the  shape  of  the  tail  of  the  codfish,  a  slow  moving  fish,  and  the  tail 
of  the  mackarel,  a  rapid  fish,  was  very  remarkable, — the  latter  going 
off  much  more  rapidly  to  a  point  than  the  former.  From  these  obser- 
vations  he  was  led  to  try  a  screw  with  four  wings,  of  a  shape  some- 
what similar  to  these,  but  bent  into  a  conical  surface,  the  outhne  being 
a  logarithmic  spiral.  He  found  also  that  certain  portions  of  these  might 
be  cut  off  without  diminishing  the  effect.  With  respect  to  ascertain- 
ing the  friction  of  the  screw  on  the  water,  great  difficulty  existed;  but 
he  would  refer  to  his  experiments,  published  some  years  ago  in  the 
Philosophical  Transactions,  in  which  he  measured  the  friction  of  the 
water  against  a  body  revolving  in  it,  by  the  time  which  a  given  weight 
took  to  descend;  this  body  consisted  of  rings,  and  he  found  that  the 
friction  or  resistance  through  the  water  did  not  increase  in  proportion 
to  the  number  of  rings.  ibid. 


Suppkmeniary  Jiccount  of  the  Use  qf  Auxiliary  Steam  Powerj  on 
bwxrd  the  ^  Earl  of  Hardurieke  "  and  the  "  Vernon  "  Indiamen. 
By  Sahu£i.  Seaward,  M.  Inst.  C.  E. 

The  advantage  of  the  employment  of  auxiliary  steam  power,  on 
board  large  sailing  ships,  had  been  shown  by  the  author  in  a  former 
paper;*  it  was  now  further  exemplified  by  the  results  of  the  recent 
voyages  of  the  "Earl  of  Hardwicke*'  and  the  "Vernon." 

*  See  Joarnal  Fnuktia  loitiUUe  toU  ii,  page  411 — 8rd  eeiiec 
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Earl  of  Hardtcieke, — ^This  vessel,  of  1000  tons  burthen,  with  one 
engine  of  thirty  horse  power,  effected  the  voyage  from  Portsmouth  to 
Calcutta  in  110  days,  a  much  longer  time  than  usual;  but  still  with 
an  advantage  of  twenty-nine  days  over  the' "Scotia,'*  a  fine  vessel  of 
800  tons,  which  sailed  one  week  before  the  "Hardwicke,*'  and  arriv- 
ed twenty-two  days  after  her.  During  the  voyage,  the  "Hardwicke'^ 
used  her  engines  364  hours,  and  was  propelled  by  it  946  knots;  an 
average  of  nearly  three  knots  per  hour:  while  in  a  calm,  with. the  ship 
steady,  she  made  five  knots  per  hour.  The  total  consumption  of  fuel 
was  ninety  tons. 

The  "  Vernon^^  which  sailed  one  month  after  the  "Hardwicke,'^ 
made  her  passage  to  Calcutta  in  ninety-seven  days;  passed  the 
"Scotia,"  and  arrived  seven  days  before  her,  gaining  forty-two  days 
upon  her  during  th^  voyage.  The  "Vernon's"  consumption  of  fuel 
was  also  ninety  tons,  but  the  copy  of  her  log  not  being  arrived,  the 
number  of  hours  during  which  steam  was  used,  coul<r~not  be  ascer- 
tained. 

The  ^India^^  steam  ship,  of  800  tons  burthen,  with  engines  of  300 
horse  power,  had  not  arrived  at  Calcutta,  although  she  had  been  ont 
i09  days,  so  that  the  "Vernon,"  with  only  auxiliary  steam  power, 
had  already  gained  twelve  dajrs  upon  her. 

The  comparison  between  the  advantages  of  these  two  vessels,  in 
point  of  expense,  is  then  fully  entered  into,  and  shows  a  saving  of 
jB 3,733  in  favour  of  the  "Vernon,"  on  a  single  voyage,  while  she 
gained  at  least  twelve  days  upon  the  "India/*  in  point  of  time. 

Ibid. 


Some  Inquiries  into  the  Causes  of  increased  Destructability  of 
Modem  Copper  Sheathing,     By  Mr.  Prideaux. 

In  May  1840,  Mr.  Prideaux  was  applied  to  by  Mr.  Owen,  of  Her 
Majesty's  dock-yard,  to  analyze  some  sheet  copper  from  the  sheathing 
of  the  Sanspareily  which  had  been  on  thirty  years,  and  was  still  in 
good  condition.  The  sample  gave  about  0.25  per  cent  of  alloy,  chiefly 
zinc  and  tin.  This  contrasted  well  with  a  sample  rendered  unservice- 
able in  a  very  short  time  (in  only  one  year,)  and  in  which  no  quantity 
of  alloy  sufficient  to  weigh  had  been  found;  and  the  two  agreed  with 
two  recorded  analyses  of  Sir  H.  Davy  and  Mr.  R.  Phillips,  the  former 
having  detected,  in  a  very  good  sample  of  sheathing,  about  .^  of  tin; 
the  latter  having  found  the  sheathing  of  the  Tartar  frigate  (almost 
destroyed  in  four  years,  though  qever  out  of  Sheerness  harbour,)  the 
purest  copper  he  had  ever  analyzed;  and  further  with  the  reputed  in- 
feriority of  the  recently  prepared  sheathing  of  the  Royal  Navy,  which 
must  have  been  much  purified  by  the  repeated  fusions  it  has  under- 
gone. The  inference  adduced  was,  that  the  presence  of  tin  and  zinc 
was  favourable  to  the  durability  of  the  copper.  Mr.  Prideaux,  how- 
ever, proceeded  with  the  analyses  in  other  cases.  Four  were  selected, 
viz; 
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From  the  Copper  on  Annual  loss. 

Minden  17  years  0,45  per  cent. 

Plover  only  5  11 

Linnet  copper  rapidly  destroyed,  coiUd  not  be  taken  off  sound 
enough  to  weigh  a  sheet. 

New  Sheathing  prepared  at  Her  Majesty's  mills^  Portsmouth. 
There  was  no  conformity  between  the  results  in  these  and  the  for- 
mer experiments*!  ^^^7  ^^^  ^^^  show  any  coincidence  between  the 
composition  of  the  sheathing  and  its  durability.  The  next  step,  there* 
fore,  was  to  examine  how  far  it  might  be  referred  to  any  of  the  phy* 
steal  properties  of  the  metal.  To  ascertain  this,  slips  from  each  sam* 
pie,  all  of  equal  surfaces  (4  +  0.5  inch),  were  immersed  each  in  a  pint 
of  sea  water:  The  five  vessels  being  placed  side  by  side,  so  as  to  set 
tbem  aU  in  like  conditions.  Sea- water  being  electro-neutral,  and  acting 
flowly  on  copper,  a  Utile  sal-ammoniac  was  added,  to  quicken  the 
actioQ  without  affecting  the  neutrality.  The  greatest  waste  was  on 
tbe  Sampareil  copper,  which  had  wprn  the  best  of  all;  the  least  ^n 
that  of  the  Plover y  one  of  the  worst.  Thus,  in  the  laboratory,  under 
parallel  circumstances,  they  do  not  observe  the  same  order  of  dura* 
b%  and  waste  as  they  had  done  in  use.  The  cause  of  comparative 
vaste  appears,  therefore,  to  be  in  part  at  least,  due  to  external  con^ 
iitionSfaiid  of  these  two  classes  may  be  noticed:  one  depending  on 
the  connexion  with  the  ship,  the  other  on  the  circumstances  of  her 
^ployment  Of  the  first  class  two  suggested  themselves— *the  position 
00  the  ship's  side,  and  the  nails  by  which  the  copper  is  fastened.  The 
'over  part  of  a  ship's  copper  seems  to  suffer  much  less  than  the  upper, 
» long  as  she  continues  in  deep  water;  but  when  she  grounds  at  low 
vaier,  if  on  black  mud,  this  part  suffers  most  from  the  action  of  sul- 
phuretted hydrogen,  peeling  off  in  blue  flakes.  The  influence  of  the 
Bails  offers  rather  more  chemical  interest  They  are  never  of  pure 
<^pper,  and  being  very  numerous,  all  in  contact  with  the  copper  sheets, 
vhDst  their  heads  present  also  a  considerable  metallic  surface  to  the 
salt  water,  they  may  produce  very  decided  effects,  either  preservative 
or  destructive,  by  a  slight  electro-chemical  diffeffence.  Mr.  Prideaux 
therefore  examined  a  vessel  which  they  were  just  then  stripping,  her 
wpper  being  worn  out  in  four  years.  It  was  found  that  round  some 
of  the  nails  the  copper  was  quite  entire,  for  an  inch  or  two,  though 
worn  ragged  in  other  parts;  whilst  elsewhere,  and  sometimes  on  the 
^^^  sheet,  the  copper  round  other  nails  was  quite  gone,  though 
other  fragments  of  the  sheet  remained.  Here  some  of  the  nails  appear- 
ed to  have  exerted  a  protective,  others  a  destructive  influence.  To 
ascertain  the  effect  of  the  nails,  five  slips  of  new  copper  from  the  same 
'heet,  and  of  the  same  size,  were  suspended  equidistant,  and  at  the 
^^  depth,  in  a  vessel  of  sea  water  from  the  West  Indies.  The  result 
^  that  all  the  nails,  except  one  (which  was  from  Her  Majesty's 
dockyard,)  appeared  to  act  destructively.  Here  appears  to  be  one 
"^^^Mweof  a  protective  nail,  not  enough  so  to  prevent  all  waste  of  the 
J^per,  which  experience  has  shown  not  to  be  desirable;  but  doubt- 
«»the  preservative  power  may«.l>e  increased  to  any  requisite  degree 
»J  attending  to  the  composition  of  the  alloy.    The  copper  is  alloyed 
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chiefly  with  tin ;  but  if  the  nail  is  at  once  hard  and  flexible  the  manu- 
facturer is  satisfied  without  examining  what  other  metals  are 
present  If  they  were  always  made  just  so  much  electro-positive  to 
the  copper  as  to  protect  the  sheathing^  so  far  as  compatible  with  their 
own  durability,  they  would  seem  to  offer  the  simplest^  most  perfect^ 
and  most  convenient  means  of  electro-chemical  protection.  The 
damage  to  which  the  copper  is  subjected  is  affected  by  the  circum- 
stances of  the  ship's  employment  Sheathing  suffers  most  where  most 
subject  to  wash  and  air,  for  friction  is  an  agent  in  the  waste  as  well 
as  oxidation.  It  is  also  well  ascertained  that  the  copper  sheathing 
suffers  most  in  hot  climates,  which  might  be  expected  upon  a  com- 
mon chemical  principle,  that  chemical  action  increases  with  the  tem- 
perature 5  and  it  became  a  question  whether  this  effect  of  heat,  as  well 
as  its  tendency  to  promote  organic  production  and  decomposition, 
might  not  form  an  important  element  in  this  destructive  agency.  Mr. 
Prideanx  therefore  obtained  water  from  different  parts  of  the  Gulf 
Stream,  with  and  without  the  weed,  from  the  Caribbean  Sea,  and 
from  Falmouth  harbour,  where  the  packets  moored,  the  waters  of 
which  might  possibly  be  affected  by  the  mine  drainings  discharged 
into  the  river.  Whilst  these  were  being  collected,  Professor  Darnell's 
announcement  of  large  quantities  of  sulphuretted  hydrogen  in  the 
waters  of  the  Guinea  coast  came  before  the  pubUc  To  try  the  action 
of  these  different  waters  five  copper  slips,  of  the  same  dimensions, 
cut  from  the  same  sheet,  were  suspended  in  a  pint  each  of  the  follow- 
ing samples  of  water: 

1.  Heart  of  the  Gulf  Stream. 

2.  Do.    with  the  weed. 

3.  Caribbean  Sea. 

4.  Falmouth  harbour. 

5.  Plymouth  Harbour. 

After  thirteen  days  they  were  taken  out  and  reweighed,  having  been 
put  in  all  bright,  but  cleaned,  on  taking  out,  only  with  a  brush  in  soft 
water,  as  in  the  other  experiments: — 

I.  2.  3.  4.  5. 

Put  in  16th,    .     .     .     180.26     182.56     190         169.01     176.41 
Out  29th,      ....  178.45     182.3       189.6      168.55     176.1 


Loss  in  13  days,  1.81         0.26       0.4         0.46         0.31 

No.  1,  came  out  clean  and  bright,  the  others  with  tarnished  surfaces, 
except  No.  2,  which  was  blotched  and  speckled.  The  Falmouth 
water  presented  no  indications  of  being  more  corrosive  than  that  of 
Plymouth,  and  Mr.  Prideaux  attributed  the  great  difference  of 
waste  in  these  two  cases  to  some  unobserved  difference  of  conditions 
in  the  experiment.  But  the  excessive  action  of  the  Gulf  Stream  water, 
he  considered  too  decided  to  be  doubtful.  Not  only  the  quantity 
wasted,  but  the  metallic  clearness  of  the  surface,  showed  a  marked 
distinction.  "But  to  whatever  extent  the  recently  increased  waste  of 
dieathing  may  fairly  be  charged  upon  the  greater  velocity,  more  con- 
stant employment,  and  greater  consequent  liabilities  of  weather  and 
climate  of  our  ships,  particularly  of  the  commercial  classes,  as  "well  as 
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to  difference  in  the  nails,  I  am  inclined/'  said  Mr.  Prideaux,  ^<to  fear 
the  £iult  is  still  to  be  sought  in  the  copper  itsel£  I  have  it  on  the 
aothority  of  Mr.  Moore,  that  the  Quarantine  cutter,  generally  at  an- 
chor in  our  harbour,  was  coppered  in  October  1S32,  and  her  copper 
is  now  in  a  very  good  state.  Her  last  sheathing  held  good  14  years. 
The  Eddystone  tender,  which  also  moors  in  Gatwater,  was  coppered 
in  July,  1836,  and  it  is  now  in  much  worse  condition  than  the 
9ttoran/tne,  which  has  been  on  six  years  longer.  That  the  waste  on 
the  Eddystone  tender  is  not  owing  to  her  work,  is  evident,  from  the 
&ct,that  the  upper  part  of  her  sheathing,  which  suffers  the  wash  and 
friction^  continues  sound,  whilst  from  beneath  her  floor  the  copper 
peels  off  in  blue  flakes.  That  this  is  attributable,  in  a  great  degree, 
to  her  occasionally  grounding  upon  the  black  mud,  which  generates 
solphoretted  hydrogen  and  other  corrosive  matters, is  very  probable; 
the  other  never  grounds,  and  does  less  work.  Yet  the  difference  is 
too  great  to  be  thus  satisfactorily  accounted  for.  The  one  is  in  good 
condition  for  nine  years,  the  other  comes  to  patch  before  the  end  of 
three:  both  lying  the  most  of  their  time  in  the  same  harbour.  On 
oeither  was  there  any  distinct  indication  of  protective  or  destructive 
ioflaence  in  the  nails.''  <<  Meanwhile,  as  nails  must  be  used,  and  pre- 
sent a  large  metallic  surface  to  the  salt  water,  as  well  as  numerous 
points  of  contact  with  the  copper,  calculated  to  give  great  effect  to 
small  electro-chemical  differences,  either  in  protection  or  destruction, 
it  vould  seem  that  we  ought  to  render  them  slightly  electro-positive 
to  rolled  copper,  by  the  addition  of  zinc,  which  would  not  injure  their 
lexibility  or  enhance  their  cost  The  test,  by  the  galvanometer, 
vould  be  easily  applied  (after  a  little  practice)  in  making  up  the 
metal  for  casting  them,  if  it  is  of  importance  to  continue  the  present 
system  of  their  manufacture." 

There  is  another  method  of  protection,  which  came  out  in  the  course 
of  these  investigations;  and  which  is  beginning  to  occupy  public  atten- 
tion. It  was  before  noticed,  that  the  upper  part  of  the  copper  on  the 
Eddystone  tender,  which  bears  the  wash  and  friction  of  the  waves, 
continues  soimd ;  whilst  the  bottom  is  fast  wearing  out.  This  excep- 
tion, or  rather  subversion  of  the  usual  conditions,  is  owing  to  a  coat 
offish  oil,  laid  on  when  the  copper  was  new,  to  keep  it  bright;  and 
iK)t  extended  over  the  parts  out  of  sight  Such  a  permanent  effect 
could  never  have  been  anticipated  from  an  oil  which  is  not  drying, 
vA  strongly  indicates  the  facility,  as  well  as  ef&cacy,  of  this  mode  of 
protection.  A  still  more  striking  case  presented  itself  in  the  vessel 
whidi  supplied  the  observations  on  the  apparent  influence  of  the  nails. 
Daring  our  examination,  we  observed  the  complete  preservative  effect 
of  some  coal  tar,  which  had  trickled  down  over  the  copper,  from  the 
vood-work  above.  This  had  crossed  the  sheets  just  where  most  sub- 
ject to  the  wash  and  friction;  and  whilst  the  nsdced  metal  had  been 
quite  worn  away,  the  coal-tarred  streaks  remained  entire,  the  surface 
of  the  copper,  on  melting  off  the  tar,  being  as  perfect  as  when  fresh 
from  the  roll  Hence  coal  tar  seemed  to  be  an  efficient  preservative; 
^  then  recurs  die  question — ^will  it  keep  a  clean  sur&ce,  free  from 
^^Suuc  adhesions  and  earthy  incrustations?    To  embrace  the  oppor- 
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tunity  for  experiments, the  vessel  was  sheathed  with  copper  on  one  side 
and  yellow  metal  on  the  other;  and  her  fore  quarters  to  her  mid-length 
Varnished  with  coal  tar,  laid  on  hot,  upon  the  metal  also  heated,  by 
fires  of  chips  roimd  the  sides.  She  has  now  been  twelve  months  at 
sea;  and,  according  to  the  last  account,  the  varnished  as  tirell  as  the 
metallic  surfaces,  kept  quite  clean,  ibid. 


TO»  TBS    ^OUBKAL   OF  THB  VBAVKSUr   nrSTTrVTB. 

Observations  on  Blast  fhirnaces  for  Iron  Smelting.    By  S.  W. 

Roberts,  Civil  Engineer.    No.  2. 

Esther  Furnace;  on  Roaring  Creek,  in  Cattawissa  Township, 
Columbia  County,  Pennsylvania.  Lloyd  Thomas,  manager  and  after- 
wards lessee.    Observations  first  made  Nov.  26th,  1839. 

Fuel  used  charcoal.  Blast  heated  in  pipes  at  the  tunnel  head. 
Stack  thirty  feet  high,  lined  with  slate.  Boshes  eight  feet,  and  tun- 
nel head,  sixteen  inches,  in  diameter. 

Water  in  trunk  two  feet  ten  inches  wide  by  twelve  inches  deep, 
and  now  flowing  at  the  rate  of  350  cubic  feet  of  water  per  minute. 
Falls  fourteen  feet  Breast-wheel,  twenty  feet  in  diameter,  with 
buckets  three  feet  three  inches  long,  makes  nine  revolutions  per 
minute,  which  is  at  the  rate  of  nearly  nine  and  a  half  feet  per  second. 
Absolute  power  of  the  falling  water,  nine  and  a  quarter  horses,  of 
Watt's  steam  standard.  Probable  power  usually  exerted  by  the  wheel 
a  fraction  over  five  horses. 

Two  single-acting,  wooden^  blowing-tubs,  each  seven  feet  in  diam- 
eter and  eighteen  inches  stroke.  The  two  tubs  contain  115.45  cubic 
feet  of  air,  and,  making  nine  strokes  per  minute,  they  blow  1039 
cubic  feet  of  air  per  minute.  The  plan  is  that  of  Dotterer's  patent 
blowing  apparatus,  having  a  third  tub,  between  and  over  the  others, 
to  act  as  an  air-vessel  or  regulator. 

The  blast  is  heated  at  the  tunnel  head,  in  fourteen  cast-iron  pip^9 
of  three  inches  internal  diameter,  and  six  feet  nine  inches  high.  It  is 
sometimes  hot  enough  to  melt  lead. 

Two  tuyeres  are  used.  The  water-tuyeres  are  of  wrought  iron,  and 
the  nozzles  are  two  and  a  half  inches  in  diamieter. 

Went  into  blast  April  25th,  1839,  and  up  to  November  24th  bad 
made  1115  tons  13  cwt.  of  pig-iron;  or,  on  an  average,  thirty-seven 
tons  per  week  for  seven  months.  In  some  weeks  forty  tons  were 
made.  This  furnace  generally  makes  good  foundry  metal.  The  ore 
used  is  the  rich,  calcareous,  ore  from  Montour's  Ridge  near  Blooms- 
burg,  which  is  used  in  a  raw  state,  and  yields  from  forty-five  to  fifty 
per  cent,  of  iron. 

Revisited  the  furnace  May  19th,  1840,  when  it  was  again  in  blast, 
and  making  thirty-four  tons  of  pigs  per  week.  It  then  took  twenty- 
ei^t  half-charges  in  twetity-four  hours,  each  half-charge  consisting  of 
twenty-four  bushels  of  charcoal,  seventy-Are  lbs.  of  broken  limestone, 
axA  800  pounds  of  raw  ore*    The  material  consumed  in  making  one 


Ntm  Photographic  Discaveriea.'^On  Eaplorions  in  ABnes.  109 

iHi  of  pig-iroDy  were  138  bushels  of  charcoal,  432  lbs.  of  limestone, 
ud  two  tons  and  132  lbs.  of  ore. 

Estimating  twenty  lbs.  of  carbon  in  a  bnsbql  of  charcoal^  and  1000 
cubic  feet  of  air  blown  per  minute,  will  <  give  107  cubic  feet  of  mr 
blown  per  lb,  of  carbon  consumed. 

Daring  the  blast  of  1840,  which  continued  for  ten  months,  1300  tons 
of  uroa  were  made. 

In  1841,  low  water  and  other  circumstances  caused  a  falling  off, 
and  the  amount  of  iron  made  was  about  900  tons  in  nine  months.  At 
a  time  when  the  water-wheel  was  making  eight  and  a  half  revolu-^ 
tions  per  minute,  the  pressure  of  the  air  in  the  cold-air  pipe  was 
tested  with  a  mercurial  gauge,  and  it  averaged  seven-tenths  of  a  pound 
per  square  inch. 

Mr.  liloyd  Thomas,  the  lessee  and  manager  of  this  furnace,  unites 
long  experience  in  his  business  with  practical  common  sense,  and  a 
desire  to  learn  with  a  willingness  to  communicate  what  he  knows. 


New  Photographic  Discoveries.    By  M.  Dagtterre. 

Tniulafed  for  U10  Joamal  of  the  Franklin  Inttitate,  by  Proil  Jmo.  F.  Fkazib. 

The  author,  having  isolated  and  then  electrified  the  iodized  plate 
of  silver  which  he  used  in  his  former  method,  observed  that  he  thus 
uigmented  prodigiously  the  sensibility  of  the  coating  which  received 
the  impression.  It  was  then,  in  fact,  sufficient  in  order  to  create  the 
images,  which  the  mercury  afterwards  rendered  visible,  to  raise  the 
screen  and  to  let  it  fall  again  immediately. 

In  practice,  this  plan  gave  misty  and  streaked  impressions,  in  con- 
sequence of  the  too  great  sensibility  of  the  plate.  Thus  the  bottom  of 
the  plate  was  longer  exposed  to  the  light  than  the  upper  part.  And 
that  this  was  the  cause  of  the  ill-success  was  proved  by  the  fact  that 
when  the  bottom  of  the  screen  was  curved,  the  streaks  upon  the  image 
were  also  curved. 

The  production  of  photographic  images  having  thus  failed,  owing 
to  the  excess  of  sensibility  of  the  electrified  plate,  M.  Daguerre  tried 
substances  which  were  but  slightly  sensitive,  no  longer  isolated  the 
plate,  and  electrified  it  while  in  the  focus  of  the  camera  but  for  a  sin- 
gle instant,  that  is  by  a  single  spark.  This  experiment  was  successful. 
Hie  material  became  extremely  sensitive  at  the  moment  of  the  pass- 
ing of  the  discharge,  and  the  infinitely  short  duration  of  the  pheno- 
menon, did  not  prevent  the  formation  of  the  image  in  the  focus,  or  its 
fixture  by  the  old  method. 

In  this  second  mode  of  operating,  the  movenients  of  the  screen  may 
be  comparatively  slow,  without  appreciable  inconvenience. 

Bulletin  Soc  Indust.,  July,  1841. 


On  Explosions  in  Mines.    By  M.  Gbaham. 

far  Um  Joamftl  of  the  Franklin  Inetttate,  by  Prof.  Jiro.  Obhcov. 


After  such  explosions  the  air  is  loaded  with  an  enormous  proper 
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tion  of  carbonic  acid  which  prevents  prompft  assistance  to  the  work^ 
men,  while  it  is  evident  that  the  oxygen  of  the  air  is  not,  in  a  variety 
of  cases,  exhausted  by  the  explosion.  It  is  rendered  irre^irable, 
however  by  five  to  ten  per  cent,  of  carbonic  acid. 

The  best  means  of  neutralizing  that  acid  rapidly  is  to  introduce  a 
mixtiire,  in  equal  parts,  of  slacked  lime  in  dry  powder,  and  g]auber 
salts,  which  absorbs  the  acid  with  extreme  avidity.  A  room  contain^ 
ing  air  vitiated  by  any  unwholesome  gas  whatever,  may  be  entered 
without  danger  by  causing  the  air  to  filter  through  a  cushion  ah  inch 
thick  filled  with  this  mixture  placed  carefully  over  the  mouth. 

Annal  des  Mines,  1840. 

This,  if  the  statement  be  worthy  of  reUance,  would  be  an  easy  and 
excellent  method  of  venturing  safely  and  promptly  to  the  relief  of 
persons  deprived  of  motion  by  descending  incautiously  into  wells  and 
vaults  charged  with  foul  air.  Thans. 


Detection  of  Arsenic  ^cid.    By  M.  Elsneb. 

Tnnikted  fisr  the  Journal  of  the  FxanUin  InfUtati^  by  Prof.  Jiro.  Gbikom. 

It  is  well  known  that  M .  Hunger  discovers  free  sulphuric  acid  by 
covering  a  porcelain  dish  with  a  solution  of  one  part  of  sugar  and 
thirty  parts  of  water,  heating  the  dish  by  exposure  to  steam  till  it  ac< 
quires  the  same  heat,  and  then  dropping  on  it  the  liquid  supposed  to 
contain  the  free  sulphuric  acid.  A  black  colour  indicates  the  presence 
of  this  acid,  because  the  greater  number  of  other  free  acids  do  not  de- 
compose the  sugar  in  this  manner. 

I  have  found  that  arsenic  acid  acts  in  a  peculiar  manner,  produc- 
ing on  the  porcelain  coated  with  sugar  a  beautiful  scarlet  red  colotir. 
The  reaction  is  sensible  with  a  liquid  containing  only  y^^p^  of  arsen- 
ic acid.  The  action  of  the  arsenic  acid  produces  on  the  sugar  ulmic 
acid,  which  brings  the  former  acid  to  an  inferior  degree  of  oxydation. 

Ibid. 


Note  on  the  Preparation  of  Sulphate  of  Iron.    By  F.  Boudet. 

TiBDaktad  for  the  Joamal  of  the  FraDklin  loBtitate,  by  Pio^  Jvo.  Geiscox. 

Put  into  an  earthen  vessel  1000  parts  of  water,  330  parts  of  sul- 
phuric acid  at  66^,  and  add  by  piecemeal  200  parts  of  filings  or  turn- 
ings of  iron;  when  the  efiervescence  is  over,  pour  the  whole  into  an 
iron  kettle  and  boil  it  rapidly  until  the  liquid  marks  35°^  on  the  p^se 
sel.  Pour  this  liquid  immediately  on  a  filter  impregnated  with  water 
acidulated  with  sulphuric  acid,  and  place  in  an  earthen  vessel  into 
which  has  been  previously  put  12  parts  of  sulphuric  acid  diluted  with 
equal  parts  of  water  well  mixed  together.  Stir  the  solution  gently,  so 
as  to  mix  it  with  the  acid  and  leave  it  to  crystalize. 

The  crystals  drained  through  funnels  and  dried  rapidly,  may  be 
preserved  a  long  time  in  dry,  well  closed  vessels,  without  alteration ; 
they  are  of  so  pale  a  white  as  to  appear  almost  colourless  when*  in 
small  pieces,  ibid.^ 


freventiou  qf  £hqibrian  in  steam  Engine  BoUera.        Ill 
On  the  Proieetum  of  Iron  by  Zinc*    By  M.  Mubtkzl. 

Tbuhltd  for  tbs  Jotttiud  of  the  FnaUbi  Instttata,  by  Praf.  Jiro.  Omtseox. 

M.  de  Althaus,  director  of  the  salt  works  of  Durrheim,  has  suc- 
ceeded in  protecting  completely  the  evaporating  pans  of  the  works, 
thirty  feet  in  length,  by  nailing  to  them  on  the  outside,  bands  of  zinc; 
and  he  observes  that  it  is  not  necessary  that  the  two  metals  be  nicely 
polished  at  the  points  of  contact.  This  fact,  proved  by  a  trial  of  more 
than  ten  years,  lends  support  to  the  theory  of  contact.  iwd. 


A'w  Theory  of  the  Oalvanization  of  Metals.    By  N.  Schonbbin. 

Tiuflatod  for  the  Journal  of  the  Franklin  Institutey  by  Prof.  Jiro.  Griscox. 

Iron,  zinc,  and  copper,  become  oxydized  in  the  air,  in  water,  and 
in  saline  solutions,  as  well  when  they  are  united  by  contact  to  other 
metals,  or  attached  to  the  poles  of  a  pUe,  or  when  they  are  isolated ; 
bat  if  a  current  can  become  established,  how  weak  soever  it  may  be* 
then  one  of  the  metals  which  serves  as  the  negative  pole,  or,  ^vhich  is 
the  same  thing,  which  receives  the  hydrogen,  is  no  longer  oxydated 
as  before.  It  follows  from  this  that  the  protection  of  copper  by  iron 
is  due  to  a  chemical  decomposition  of  the  water  in  question^  how 
feeble  soever  the  junction.    It  results  from  my  experiments: 

1.  That  neither  conmion  nor  voltaic  electricity  is  capable  of  modi- 
iyin§  the  chemical  properties  of  bodies,  and  that,  consequently,  the 
^ectro-chemical  theories  of  Davy  and  Berzelius  can  not  be  admitted. 

2.  That  the  modifications  which  certain  bodies  undergo  with  respect 
Ui  their  chemical  properties  when  subjected  to  contact,  are  due  to  the 
prodaction  of  some  substance  and  its  deposition  on  these  bodies  by 
the  action  of  the  current. 

3.  That  the  most  certain  mode  of  protecting  oxydizable  metals 
^^ainst  the  action  of  free  oxygen  dissolved  in  water,  is  to  place  them 
in  aToltaic  circuit  composed  of  the  metal  in  question  and  a  more 
oiydizable  one,  and  the  whole  in  an  electrolytic  fluid,  like  water, 
vhich  contains  hydrogen.  lUd. 


Prevention  of  Explosion  in  Steam-Engine  Boilers. 
The  Gold  Isis  Medal  of  the  Society  for  the  Encouragement  of 
Arts,  &£.,  was  presented  to  Mr.  Robert  M'Ewen,  Glasgow,  for  bis 
IK>able  Mercurial  Safety-Valve  for  Steam-Engine  Boilers. 

Tliere  are  two  evils  against  which  it  is  especially  necessary  to  pro- 
^e  in  the  construction  of  an  apparatus  for  preventing  explosions  in 
Mers,  viz.  the  possibiUty  of  the  steam  psussage  being  intentionally 
^^Iwed,  for  the  purpose  of  obtaining  extraordinary  pressure ;  and  the 
feiluie  of  the  self-action  of  the  apparatus  through  the  accidental  de- 
"fflgement  of  its  parts.  * 

Mr.  M'Ewen's  apparatus  consists  of  a  pair  of  open  tubes,  the  ends 
of  which  arc  immersed  in  mercury  contained  in  cups  connected  with 
*e  boiler  by  a  pipe.  At  the  junction  of  this  pipe  with  its  branches 
for  the  two  cups,  is  a  three-way  cock,  the  ports  of  which  are  so  pro- 
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portioned  to  the  openings  of  the  branch  pipes,  that  the  steam  can 
neither  be  opened  on,  nor  cut  off  from,  both  cups  at  the  same  time. 
The  merciurv  tubes  are  proportioned  in  length  to  the  greatest  pres- 
sure which  the  boiler  wUl  bear  with  safety ;  the  mercury  will  there- 
fore be  blown  out  of  the  acting  tube  into  the  dome  at  the  top,  when- 
ever the  pressure  exceeds  this  limit,  and  will  fall  down  through  the 
other  tube  into  the  empty  cup,  while  the  steam  blows  out  through  a 
pipe  at  the  top  of  the  dome.*  When  the  pressure  is  sufficiently  re- 
duced, the  cock  may  be  turned,  and  the  cup  which  was  last  filled  be- 
comes the  acting  side  of  the  apparatus. 

On  the  7th  of  April,  a  committee  of  the  Society  inspected  the  ac- 
tion of  Mr.  M'Ewen's  mercurial  valve,  the  apparatus  having  been 
attached  to  the  boiler  at  the  works  of  Messrs.  Fairbairn  and  Murray 
of  Mill  Wall.  The  steam  was  opened  on  the  mercury  at  a  pressure 
of  five  pounds  to  the  square  inch,  and  as  soon  as  it  attained  the  pres- 
sure corresponding  to  the  length  of  the  tubes,  viz.  seven  pounds,  the 
mercury  was  blown,  without  any  loss,  into  the  dome  and  fell  into 
the  empty  cup,  while  the  steam  blew  out  through  the  pipe  at  the  top 
of  the  dome,  and  was  condensed  in  a  vessel  placed  to  I'eceive  it  for 
the  purpose  of  experiment  On  examination  of  the  water  in  this 
vessel,  not  a  particle  of  mercury  was  found  in  it.  This  result  suffi- 
ciently proved  the  efficiency  of  the  pipe,  which  is  produced  to  some 
distance  downwards  within  the  dome,  as  represented  in  the  section 
fig.  1,  for  the  purpose  of  preventing  the  merciury  from  splashing  out 
with  the  rush  of  steam. 

As  the  action  of  this  apparatus  depends  simply  on  a  joAy^ca/ prin- 
ciple, viz.  the  opposition  of  the  elastic  force  of  steam  to  the  static 
pressure  of  mercury,  without  the  intervention  of  a  mechanical  ob- 
struction of  any  kind,  it  cannot  fail  of  acting,  so  soon  as  the  pressure 
of  steam  exceeds  the  limit  corresponding  to  the  length  of  the  tubes. 
The  novelty  of  the  invention  is  in  the  employment  of  a  mercurial 
tube  as  a  safe  vent  for  the  steam,  these  tubes  having  hitherto  been 
used  bnly  as  indicators  of  steam  pressure,  being  long  enough  to  allow 
the  steam  to  attain  a  dangerous  pressure  without  reUeving  it  or  giv- 
ing any  other  notice  of  the  fact  than  what  may  be  observed  by  the  eye. 

Figure  1  represents  the  whole  apparatus  in  section.  A,  the  pipe 
connected  with  the  steam  boiler;  B,  the  hollow  plug  of  a  cock  with  a 
side  opening  at  C,  through  which  the  steam  passes  into  the  area  J), 
and  pressing  on  the  mercury  causes  it  to  rise  in  the  tube  E,  till  its 
weight  counterbalances  the  force  of  the  steam ;  the  tube  E  opens  into 
the  chamber  and  dome  F,  to  which  there  is  free  access  for  the  atmos- 
phere through  the  neckG;  if,  therefore,  the  steam  should  at  any 
time  exceed  the  due  pressure  which  is  limited  by  the  length  of  the 
tube  E,  it  will  drive  all  the  mercury  before  it  up  this  tube  into  the 
chamber  F,  and  will  escape  through  the  neck  G ;  in  the  meantime 
the  mercury  will  enter  the  opposite  tube  H  through  the  small  hole  1, 
and  flow  down  into  the  other  vessel  J,  where  it  will  be  ready  again 
to  act  as  a  safety-valve  as  soon  as  the  attendant  has  turned  round 

*  Mr.  M'Ewen  iateods  that  an  a]aiin*whiaUe  be  placed  in  this  opening,  and  alio  that  tha 
apparatoa  aenre  aa  a  gauge  for  indicating  the  variation  of  prMrare,  by  mmoM  of  graduated 
float*ioda  in  the  merenry  tnbea. 
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tie  [dog  B  by  its  handle  S,  tiraa  cutting  off  the  communication  of 
iIk  steam  witti  the  Teasel  D,  and  opening  it  into  the  VQ«ael  1.  The 
Kostniction  of  both  sides  of  the  apparatus  being  exactly  alike,  the 
mbe  E  haTins  an  aperture  at  L  to  receive  the  mercury  from  the 
chamber  F,  this  operation  may  be  repeated  as  often  as  the  escape  of 
the  Seam  gives  notice  of  its  being  necessary.  The  bottom  of  die 
chunber  F,  tbongh  straight  from  L  to  I,  is  curred  Hke  a  trough  in 
tbt  atm  diameter,  as  shewn  by  the  curve  under  F,  to  conduct  alt  the 
mercory  through  liie  hole  I  or  L,  whichever  may  be  oppositethe 
wjDjtnbe. 


Fot  the  sake  of  perspicuity,  only  one  side  opening  from  the  plug 
B  hag  been  adverted  to.  But  the  plug  is  always  made  with  uiree 
'{^Qings,  as  shewn  in  fig.  2,  at  C,  M,  and  !N ;  by  which  it  wilt  be 
Ken  that  it  is  impossible  to  shut  more  than  one  of  the  chambers,  D 
<*  J,  at  the  same  time.  The  enghieer,  therefore,  has  not  the  power 
of  coQipletely  shutting  off  the  steam  by  meana  of  the  cock,  nor  could 
1  stKcesfiil  attempt  be  made  to  eflect  tiiis  by  plt^ging  the  pipe  in 
I^K  ioax,  the  material  of  the  latter  not  being  of  samcient  strength  to 
ini  uhigb  a  piesBUze  as  the  boiler.  Tma-oHbtaoe.  otAiU,  tee. 


114 


Proffress  or  CItII  EH^Iiieerliiff 


Management  and  Direction  of  Railroads. 

.  While  every  attention  and  care  has  been  bestowed  upon  the  con* 
struction  and  improvement  of  railroads  and  their  machinery,  but  little 
has  been  done  towards  improving  and  perfecting  the  system  of  man 
agement  of  these  works,  after  their  completion.  That  this  neglect  is 
unwise  in  the  extreme,  is  very  evident,  for  the  best  constructed  and 
most  substantial  work  can  be  so  managed  as  to  become,  in  a.  few 
years,  a  mere  ruin,  and  as  unprofitable  to  its  owners,  as  if  it  had  ne- 
ver possessed  any  advantages.  That  this  error  has  been  in  a  great 
degree  a  cause  of  the  unsuccessful  operation  of  many  works  for 
which  a  far  different  fate  had  been  reasonably  anticipated,  cannot  be 
denied. 

The  management  of  a  completed  work  resolves  itself  into  two  de- 
partments,— the  engineering  and  die  financial  The  former  of  these  is 
the  most  important,  as  upon  it  alone  will  depend  the  prosperous  con- 
dition of  the  work ; — ^the  latter  should  be  managed  simply  with  a 
view  to  the  proper  collection  and  disbursement  of  the  monies  re- 
ceived. 

Our  object  at  present  is  to  make  a  few  remarks  upon  that  portion 
of  the  management  of  public  works  which  belongs  more  properly  to 
the  engineering  department,  and  we  are  the  more  anxious  to  do  so, 
as  this  is  a  point  which,  in  our  opinion,  has  been  sadly  overlooked  by 
the  direction  of  railroad  companies.    No  one  would  think  of  com* 
mitting  the  equipment  and  sailing  of  a  ship  to  the  supercargo,  al- 
though the  captain  is  frequently  entrusted  with  the  sale  and  purchase 
of  cargoes,  and  the  reason  of  this  is  obvious,  for  while  the  science  of 
navigation  requires  the  experience  of  years,  the  mercantile  know- 
ledge necessary  in  the  purchase  and  sale  of  goods,  under  general  direc- 
tions from  owners,  is  very  simple  and  easily  acquired.  But  in  the  man- 
agement of  railroads,  a  very  different  system  prevails, — the  super- 
cargo sails  the  ship,  attends  to  the  repairs,  and  has  unlimited  control 
over  things  of  which  he  has  no  knowledge,  and  is  not  likely  to  ac- 
quire any,  unless  at  the  expense  of  the  owners,r— or  in  other  words, 
the  management  and  repair  of  the  road  and  machinery,  are  too  often 
placed  in  the  hands  of  those  as  ignorant  of  engineering  as  a  super- 
cargo is  of  seamanship.    It  cannot  be  expected  that  when  a  rather 
complicated  system  of  machinery  has  been  put  in  operation  at  great 
cost,  not  only  of  money  but  of  the  labor  of  professional  men,  that  the 
whole  can  at  once  be  handed  over  to  persons  of  entirely  different  hab- 
its and  attainments,  for  their  exclusive  control,  unless  at  great  hazard. 

Although  many  companies  have  undoubtedly  been  so  fortunate  as 
to  secure  the  services  of  non-prctfessional  persons,  lughly  capable  of 
carrying  on  the  mechanical  department,  it  is  yet  to  be  considered 
wJM^er  the  influence  of  a  respectable  engineer  is  not  calculated  to 
operate  to  better  advantage  for  the  interest  of  the  company,  than  the 
mere  opinion  of  an  individual  generally  under  the  control  of  one  or 
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<vo  directors.  We  need  no  better  evidence  upon  this  head  than  the 
eompaiatiye  soccess  of  those  roads  which  are  under  the  superinten- 
dence of  ^igineersi  and  those  upon  which  no  such  arrangement  pre- 
Taih. 

Tie  great  objection  to  the  employment  of  resident  engineers  as 
general  superintendents  of  railroads,  is  the  expense.  Retrenchment 
and  reform  are  the  great  words  of  the  day ;  but  that  they  always 
mean  what  they  profess  to  mean,  we  are  by  no  means  willing  to  ad- 
mit It  is  considered  a  great  master  stroke  in  financieringi  particu- 
hiiy  on  the  coming  in  of  a  new  board,  to  show  how  much  of  the 
eorrent  expense  of  the  load  has  been,  or  rather  is  intended  to  be,  cut 
o£  Great  eclat  attends  this  curtailment,  while  but  few  think  of 
looking  into  the  accounts  to  see  whether  what  has  so  suddenly  been 
taken  off  at  one  end,  has  not  been  as  suddenly  put  on  at  the  other. 
There  are  few  items  of  expense  more  insidious  than  wear  and  tear 
of  machinery,  and  it  is  quite  possible  that  with  the  same  amount  of 
receipts,  a  reasonable  profit  may  remain  in  one  case,  or  be  eaten  up 
in  another.  Moreover,  the  condition  of  a  railroad  track  has  an  im- 
portant influence  upon  the  machinery,  and  a  false  economy  upon  the 
one,  may  be  imperceptibly  bringing  ruin  upon  the  other— 4he  yearly 
expemtes  are  shown  to  be  small,  and  stockholders  are  annually  grati- 
M  by  a  fiur  detail  of  monies  saved,  and  by  good  dividends— *but  in 
a  short  time  the  whole  road  and  every  tiling  belonging  to  it  are  rack- 
ed to  pieces. 

Proprietors  should  recollect  that  it  is  the  interest  of  those  in  power 
to  retain  their  influence,  and  they  themselves  are  too  apt  to  look  at 
the  present  value  of  the  stock — but  while  this  is  well  enough  for 
^ers  in  stocks,  it  is  proper  that  those  who  look  for  permanent  in- 
vestments should  keep  an  eye  to  the  preservation  of  suitable  checks 
upon  a  speculative  spirit.  The  tendency  of  the  times  is  so  much  to- 
vaids  the  abuse  of  power  in  the  hands  of  corporations  or  rather  of  a 
few  individuals  in  these  bodies,  that  great  care  should  be  taken  to 
aroid  even  the  appearance  of  evil,  and  no  better  means  can  be  taken 
to  advance  the  character  of  railroads  as  an  investment,  (and  good 
mads  are  already  favorites,}  than  by  establishing  a  check  upon  the 
fioandal  direction,  which  may  prove  to  stockholders  that  all  is  fair 
ud  above  board,  and  that  the  condition  of  their  property  is  not  year- 
ly depreciated  to  swell  the  amount  of  their  apparent  profits.  To 
Invent  this,  proprietors  of  railway  stock  in  particular,  should  not  be 
»  derelict  of  their  true  interests,  as  not  to  follow  the  example  of  Eng* 
lauid,  in  having  annual  competent  investigations  into  their  condition 
>Qd  management. 

But  it  is  by  no  means  necessary,  that  the  intention  to  deceive 
shoQU  exist,  to  produce  the  same  results.  Self-deception  may  prove 
^  £Ual  as  downright  fraud;  why  then  trust  to  those  who  are  most 
likely  to  be  misled  because  they  are  not  even  supposed  to  possess  the 

1  proper  iitformation  ?  It  is  but  a  poor  comfort  when  money  has  been 
<Mt,  to  say,  that'it  has  happened  rather  from  the  ignorance  than  the 
di^^MKiesty  of  those  to  whom  it  has  been  entrusted. 
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.  But  the  expense  of  emplojring  engineers  in  such  situations  has  been 
greatly  overrated.  When  railroads  were  first  introduced,  the  demand 
for  civil  engineers  was  iar  greater  than  the  supply,  but  at  present, 
very  many  competent  and  experienced  men  can  be  found  who  would 
be  the  means  of  saving  more  than  the  most  liberal  salary  would  cost. 
Moreover,  the  expense  of  superintendence  alone  would  hardly  be 
increased  by  such  an  arrangement,  for  the  substitution  of  one  respon- 
sible and  intelligent  head  for  several  offices,  would  in  itself,  in  some 
cases,  at  least  be  the  means  of  saving  expense. 

This  subject  is  one  upon  which  much  more  might  be  said,  and  to 
which  we  hope  again  to  return.  The  character  which  the  profession 
will  attain  when  properly  united  and  organized,  will  have  great  in- 
fluence upon  the  whole  railroad  system,  and  to  such  an  organization 
do  we  look  with  the  earnest  hope  that  among  many  other  important 
topics,  the  present  will  receive  their  attention,  and  much  assistance 
to  the  cause  be  derived  from  the  information  thus  accumulated. 

Amwriran  R.  R.  Jour.  Noy.,  184h 


Memoir  qf  the  Montrose  Suspension  Bridge.    By  J.  M.  Rsndel, 

M.  Inst.,  C.  E. 

Previous  to  the  year  1792,  the  passage  of  the  River  Esk  at  Mon- 
trose was  effected  by  common  ferry  boats;  at  that  period  an  act  of 
parliament  was  obtained  for  the  construction  of  a  wooden  bridge,  with 
numerous  arches,  or  rather  openings  formed  by  beams,  supported 
upon  piles,  with  stone  abutments  at  either  end;  the  action  of  the  tide 
undermining  the  piles,  and  the  usual  progress  of  decay  causing  great 
expense  for  repairs,  it  was  decided  in  the  year  1825,  to  erect  a  sus- 
pension bridge,  the  iron  woric  of  which  was  contracted  for  by  Captain 
Samuel  Brown,  R.  N.,  for  the  sum  of  dg9,430,  and  the  masonry  of  the 
towers  for  £9fi^Q.  The  total  cost  being  dS  18,5 10,  exclusive  of  the 
land  arches  and  approaches;  those  of  the  old  bridge  being  preserved 
for  the  new  one. 

The  dimensions  of  the  new  bridge  were-^ 

Feet. 

Distance  from  centre  to  centre  of  the  towers,  -  -      432 

Deflection  of  the  chain  or  versed  sine  of  the  catenary,        -  42 

Length  of  the  suspended  roadway,     -  -  -  •     412 

Width  of  do  do        ...  .  26 

Height  of  do  do    above  low  water,       -  .21 

Do    of  the  towers  do  do       .  -  68 

Base  of  the  towers  at  the  level  of  the  roadway,  -  40  by  20 

Archways  through  the  towers,  -  -  16  wide,  24  high 

The  towers  were  built  of  red  sandstone  ashlar,  raised  on  a  base  on 
the  same  material,  carried  upon  piles. 

Construction. — There  were  two  main  chains  on  each  side,  arrang- 
ed above  each  other  in  parallel  curves,  twelve  inches  apart.  Each 
chain  was  composed  of  four  bars  of  iron,  five  inches  wide  by  one 
inch  thick,  and  ten  feet  long,  united  by  short  plates,  and  strong 
wrought  iron  pins.    The  roadway  was  suspended  to  these  chains 
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iif  perpendicQlar  rods,  one  and  a  quarter  inch  in  diameter,  attached 
at  intervals  of  fire  feet,  alternately  to  the  upper  and  lower  lines  of 
noin  chains,  at  the  joints,  which  were  arranged  so  that  those  of  the 
upper  chain  should  be  over  the  long  bars  of  the  lower  one;  at  the 
lower  end  of  each  suspending  rod  was  a  stirrup,  which  received  and 
carried  the  cast-iron  bearers  for  supporting  the  roadway. 

Upon  these  bearers  was  laid  and  riveted,  longitudinally,  a  flooring 
of  fir  planks,  three  inches  thick,  and  well  caulked;  upon  this  a  sheath- 
iz^of  fir,  one  and  a  quarter  inch  thick,  was  placed  transversely,  and 
spiked  to  the  lower  planks;  over  all  was  spread  a  coating  of  about 
ooe  inch  thick  of  fine  gravel  and  sand,  cemented  with  coal  tar. 
The  suspending  rods  were  without  joints.  The  main  chains  rested 
\  upon  detached  cast  iron  saddles,  built  into  the  masonry  of  the  towers, 
and  passing  down  at  either  extremity,  were  secured  behind  cast  iron 
platw  in  masses  of  masonry,  ten  feet  under  ground. 

The  construction  was  commenced  in  September,  1828,  and  was 
Uied  in  December,  1829,  a  period  of  only  sixteen  months. 

On  the  19th  of  March,  1830,  about  700  persons  assembled  on  the 
bridge  to  witness  a  boat  race,  when  one  of  the  main  chains  gave  way, 
u)d  caused  considerable  loss  of  life.  The  injury  was  speedily  repair- 
«i,but  a  careful  survey  of  the  structure  was  ordered,  and  it  was  dis- 
twered  that  the  intermediate  or  long  links  of  the  chains  bore  so  un- 
^y  upon  the  saddles  as  to  be  bent  and  partially  fractured.  Mr. 
Telford,  who  was  consulted  on  the  subject,  proposed  the  addition  of 
tvo  other  main  chains  placed  above  the  original  ones,  and  having  the 
^  corve,  so  as  to  increase  the  sectional  area  forty  inches — thus 
SMng  six  chains  of  twenty  inches  area  each,  instead  of  four  chains, 
« originally  constructed. 

Mr.  Telford's  decease  occurring  at  that  period,  the  author  was  in- 
^fiicted  to  report  upon  the  state  of  the  bridge,  and  advise  such  altera- 
tions as  he  judged  to  be  necessary. 

After  a  minute  personal  inspection  he  concurred  in  Mr.  Telford's 
Jdeaof  the  necessity  of  increasing  the  strength  of  the  bridge,  but  in- 
stead of  augmenting  the  number  of  the  chains,  he  advised  the  addition 
of  two  bars  in  width  to  each  of  those  existing,  by  which  means  the 
jl^iiired  strength  might  be  gained.  He  was  led  to  this  by  an  opinion 
w,  in  all  cases,  it  is  desirable  to  have  as  few  chains  as  possible. 

It  appears  that  there  had  been  but  little  precision  in  the  workman- 
^P  of  the  chains;  for  on  releasing  them  they  immediately  became 
^^^;  thus  showing  that  all  the  links  had  not  a  true  bearing.  On 
^g  them  apart  many  of  the  traversing  pins  were  found  to  be  beint, 
i^  some  of  them  were  cut  into,  evidently  by  the  friction  of  the  links. 
™  was  to  be  rectified,  and  new  saddles  of  a  different  principle  and 
^JMigerfonn  were  recommended;  also,  that  those  parts  of  the  chains 
»hich  rested  in  the  saddles  should  be  entirely  composed  of  short 
jl^  Additions  to  the  masses  of  masonry  holding  the  chains  were 
'"^Jjiae  deemed  advisable. 

Between  the  years  1835  and  1 838,  all  the  principal  works,  with 
ttMiy  minor  improvements,  were  executed. 
^  the  author's  report  on  the  state  of  the  bridge,  he  noticed  what 
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be  denned  defects  in  the  construction  of  the  >road way,  but  as  there 
was  no  positive  symptoms  of  failure,  it  was  allowed  to  remain*  He 
conceived  that  in  the  anxiety  to  obtain  a  light  roadway,  mathemati- 
cians, and  even  practical  engipeers,  had  overlooked  the  fact  that  when 
lightness  induced  flexibility,  and  consequently  motion,  the  force  of  mo- 
mentum was  brought  into  action,  and  its  amount  defied  calculation. 

On  the  1 1th  of  October,  183S,  the  roadway  of  the  bridge  was  des- 
troyed by  a  hurricane,  the  effect  of  which  upon  this  structure  is  the 
subject  of  a  paper  by  Colonel  Pasley,  published  in  part  3,  vol.  3,  of 
the  Transactions  of  the  Institution  C.  E.  To  that  account  the  author 
refers  for  the  principal  details,  only  adding,  that  on  inspecting  the 
bridge,  he  found  the  chains,  the  saddles,  and  the  fsistenings,  or  moor- 
ings, quite  sound;  the  principal  portion  of  the  roadway  had  been  com- 
pletely carried  away,  and  the  remainder  much  injured.  He  then 
gives  some  account  of  the  undulatory  motion  observed  during  the 
storm.  This  motion  was  greatest  at  about  midway  between  the 
towers  and  the  centre  of  the  roadway;  but  the  waves  of  the  platform 
did  not  coincide  with  those  of  the  chains,  either  in  magnitude  or  in 
order;  no  oscillatory  motion  was  perceived  either  in  the  roadway  or 
in  the  chains,  although  particular  attention  was  directed  to  them. 

It  appears  that  the  centre  of  the  platform  fell  in  a  mass.  This  the 
author  attributes  to  the  failure  of  the  suspension  rods,  which,  having 
no  joints,  were  twisted  ofi*  close  to  the  floor  by  the  undulatory  motion. 
A  similar  occurrence  at  the  Menai  Bridge*  induced  Mr.  Provis  to 
adopt  the  joints  in  the  suspension  rods,  which  the  author  had  pre- 
viously introduced  at  the  Montrose  Bridge. 

The  author  had  long  been  convinced  of  the  importance  of  giving 
to  the  roadways  of  suspension  bridges  the  greatest  possible  amount 
of  stiflTness,  in  such  a  manner  as  to  distribute  the  load,  or  the  effect  of 
any  violent  action,  over  a  considerable  extent. 

The  platforms  of  large  bridges,  in  exposed  situations,  are  acted 
upon  in  so  many  difierent  ways  by  the  wind,  that  he  had  an  objection 
to  the  use  of  stays,  or  braces,  to  counteract  movements  which  ought 
rather  to  be  resisted  by  the  form  of  the  structure. 

Holding  such  opinions,  he  determined  to  adopt  a  framing  which, 
i^lthough  connectedly  rigid  in  every  direction,  should  nevertheless  be 
simple,composed  of  few  parts,  capable  of  being  easily  renewed,  should 
distribute  its  weight  uniformly  over  the  chains,not  be  subject  to  change 
from  variation  of  temperature,  and  not  augment  the  usual  weight  of 
suspended  platforms. 

The  details  of  the  alterations,  and  general  repaur  of  the  bridge,  are 
then  given;  a  few  may  be  mentioned. 

An  entirely  new  set  of  stronger  suspending  rods  was  introduced; 
they  were  one  and  five-eighths  of  an  inch  in  diameter  down  to  the  flexi- 
ble joint  at  the  level  of  the  platform;  below  that  joint  the  diameter  was 
increased  to  one  and  three-fourths  of  an  inch,  and  a  strong  thread  was 
cut  on  to  the  lower  end,  so  as  to  adjust  them  to  the  requisite  lengths. 

In  the  place  of  the  cast  iron  bearers,  cross  beams  were  substituted^ 
composed  of  two  Memel  pla^,  tlurteen  inches  deep,  three  and  a  half 

•  Mlootai  of  proceedings,  pegee  167  and  304. 
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iflcbes  diick,  bolted  together,  and  trussed  with  a  round  bar  one  and  one 
dgbth  inch  diameter;  every  sixth  beam  had  a  deep  trussed  frame  on 
the  under  side,  sa  as  to  give  great  stiffness.  Above  and  beneath  the 
crossbeams,  on  each  side  of  the  carriage  way,  were  bolted  two  sets  of 
longitadiDai  timbers,  four  in  each  set;  they  were  further  united  by  cast 
iron  boxes,  at  intervals  of  ten  feet;  and  the  ends  were  secured  to 
beams  of  English  oak,  built  into  the  masonry  of  the  towers.  A  curb 
of  Memel  timber,  eleven  inches  by  six  inches,  was  attached  to  the 
ends  of  the  cross  bearers,and  extended  the  whole  length  of  the  platform. 

The  planking  of  the  footways  was  composed  of  narrow  battens,  two 
inches  thick,  laid  transversely  from  the  inner  longitudinal  beam  to  the 
outer  curb  piece  with  an  inclination,  or  drip,  of  one  and  a  half  inch  in 
Sve  feet 

The  carriage  way  was  formed  of  four  thicknesses  of  Memel  plank ; 
the  tvo  lower  layers,  each  two  inches  thick,  were  placed  diagonally 
with  the  transverse  beams,  crossing  each  other  so  as  to  form  a  reticu- 
-ated floor,  abutted  against  the  longitudinal  beams;  they  were  firmly 
spiked  to  Ae  beams,  and  to  each  other,  at  all  the  intersections,  and 
DpoQ  them  was  laid  and  spiked  a  longitudinal  layer  of  Memel  plank- 
ings two  inches  thick.  Over  the  whole  was  fixed,  transversely,  a  layer 
(tf  slit  battens,  one  and  a  quarter  inch  thick.  Each  layer  was  close 
jointed  and  caulked,  and  the  upper  one  was  laid  in  a  mixture  of  pitch 
^  tar.  A  composition  of  fine  gravel  and  sand,  cemented  with  boiled 
?as  tar,  was  laid  over  the  whole,  to  the  thickness  of  one  inch,  forming 
fe  road  track. 

To  add  to  the  stiffness  afforded  by  this  construction,  the  author 
AQsed  to  be  passed  through  the  spaces  between  the  pairs  of  longitu- 
<U  beams,  a  series  of  diagonal  truss  pieces  of  Memel  timber,  six 
inches  square,  with  their  ends  stepped  into  the  cast  iron  boxes,  which, 
at  erery  ten  feet,  grasp  the  beams.  On  the  other  ends  of  these  diago- 
Ml  trass  pieces,  cast  iron  boxes  were  fixed,  which  received  the  strain- 
ing pieces,  placed  three  feet  six  inches  above,  and  the  same  depth  he* 
•ov  the  roadway ;  an  iron  screw  bolt,  one  and  a  quarter  inch  diame- 
ter, at  every  ten  feet,  and  a  contrivance  of  wedges  in  the  cast  iron 
^les,  enabled  any  degree  of  tension  to  be  given  to  the  firaming. 

The  roadway  was  thus  stiffened  by  two  of  the  strongest  kinds  of 
^^Qung,  in  parallel  lines,  dividing  the  carriage  way  from  the  foot 
Pths;  it  was  deemed  preferable  to  disconnect  them  from  the  suspend- 
ing rods,  and,  by  bringing  them  nearer  together,  to  avoid  a  twisting 
«  unequal  strain.  The  whole  formed  a  compact  mass  of  braced  wood 
vofk,  the  diagonal  planking  giving  the  horizontal  stiffness,  and  the 
^0  trussed  frames  insuring  the  vertical  rigidity. 

The  wdght  of  the  new  roadway  was— 
Woodwork,      -  .  .  - 

Cast  and  wrought  iron  about  ditto, 
Wrought  iron  in  the  suspendingit>ds,    - 

Do.        do.    fencing. 
Gravel  concrete,  .  -  - 

Totals  -  '  -  -    226     17 

Oi  47.5  lb.  per  square  foot,  superficial,  for  the  entire  roadway. 


Tons. 

Cwt. 

130 

19 

36 

6 

20 

14 

8 

18 

30 

0 
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Tons.  Cwt 

69 

0 

92 

0 

12 

9 

.       30 

0 

The  weight  of  the  original  roadway 
Wood  work,        .  -  - 

Cast  iron  about  ditto,    - 
Wrought  iron  in  the  suspending  rod. 
Gravel  concrete, 

Total,        •  -  -  .  203    9 

Or  23  tons  less  than  the  new  roadway. 

Cost — The  platform  described  is  412  feet  long,  and  27  feet  wide; 
it  cost  iS4026  or  about  7s.  3d.  per  superficial  foot. 

The  works  were  completed  in  the  summer  of  1840;  the  bridge  has 
borne  without  injury  the  gales  of  the  last  winter ;  and  the  stiffness 
of  the  platform  has  given  confidence  in  its  strength  to  all  who  have 
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Experiments  for  determining  the  position  of  the  Neutral  Axis  of 
rectangular  Beams  of  Cast  and  Wrought  Iron  and  Woody  and 
also  for  ascertaining  the  relative  amount  of  compression  and 
extension  at  their  upper  and  under  surfaces,  tJOhen  subjected  to 
transverse  strain.    By  Joseph  Colthibst. 

These  experiments  were  undertaken  in  consequence  of  the  differ- 
ence of  opinion  which  has  long  existed  respecting  the  position  of  the 
neutral  axis  of  extension  and  compression  of  iron  and  wood. 

First  experiment. — Two  series  of  experiments  were  made  to  de- 
termine this  point  by  cutting  through  the  centre  of  each  of  a  set  of 
eight  girders,  each  six  feet  six  inches  long,  five  inches  deep,  and  half 
an  indh  thick,  the  first  to  the  depth  of  half  an  inch,  the  second  to  the 
depth  of  one  inch,  and  so  on,  to  the  eighth  girder,  in  which  only  one 
inch  of  metal  remained  unsevered.  The  spaces  cut  out  were  then 
filled  with  carefully  fitted  wrought  iron  keys,  and  the  girders  were  bro- 
ken by  the  application  of  weights,  in  the  expectation  that  these  weights 
would  be  some  indication  of  the  neutral  point  of  each  girder.  The 
results  were,  however,  so  irregular,  that  no  satis&ictory  deductions 
could  be  drawn  from  them. 

Second  escperiment. — ^The  next  attempt  was  made  in  the  manner 
suggested  by  the  late  Mr.  Tredgold,  by  drawing  two  fine  lines,  two 
and  three-fourths  inches  apart,  on  a  polished  surface,  at  right  angles  to  a 
girder,  in  the  middle  of  its  lenigth-,  it  was  then  subjected  to  strain,  and 
dimensions  were  sought  to  be  taken  to  determine  where  their  diver- 
gence and  convergence  commenced,  but  the  differences  were  too  small 
to  be  susceptible  of  accurate  determination,  otherwise  than  by  a  fine 
micrometical  operation,  which  at  the  time  the  author  had  not  an  op- 
portunity of  applying.    The  following  plan  was  thei;efore  adopted: 

Third  'experiment. — In  the  side  of  a  cast  iron  girder,  six  feet  six 
inches  long,  seven  inches  deep,  and  one  inch  thick,  a  recess  was  planed 
at  the  centre,  three  inches  wide  by  a  quarter  of  an  inch  deep.  This 
was  filed  up  very  true,  and  14  small  bars  of  wrought  iron,  with  coni- 
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ol  ends,  were  placed  in  it  at  regular  distances  of  half  an  inch  apart. 
Iliese  bars  were  of  such  lengths  as  to  hold  sufficiently  tight  to  carry 
their  own  weight,  and  yet  that  the  slightest  touch  should  detach  them. 
The  gilder  was  ^en  subjected  to  strain.  The  supports  were  six  feet 
apart;  with  a  strain  equal  to  100  pounds,  the  lower  bar  fell  out;  as  it 
was  increased,  they  continued  to  drop,  and  with  1500  pounds,  all 
those  below  the  centre  had  fallen.  The  strain  was  then  increased  to 
7000  pounds,  but  no  more  bars  felL  The  centre  bar  remained  exactly 
as  when  put  in ;  all  those  above  the  centre  became  firmly  fixed,  and 
were  evidently  imder  considerable  compressive  force.  The  strain 
was  then  gradually  taken  off,  and  all  the  bars  above  the  centre  fell 
oat,  their  ends  having  become  compressed  by  the  sides  of  the  recess 
pressing  on  them;  they  were,  of  course,  too  short  when  the  girder  re- 
suDed  its  former  condition,  and  the  recess  its  previous  width.  These 
eiperiments  were  repeated  several  times,  with  pieces  of  fine  wire  and 
drjr  lance-wood  charred  at  the  ends. 

The  result  in  every  case  showed  that  the  neutral  axis  of  extension 
aud  compression  was  certainly  situated  within  -^^  of  an  inch  of  the 
centre. 

Another  experiment  was  still  more  decisive.  A  girder  nine  feet 
six  inches  long,  eight  inches  deep,  one  inch  thick,  was  cast  with  two 
brackets  or  projections  on  the  side,  each  nine  inches  on  either  side  of 
the  centre.  A  brass  tube  bar;  with  circular  ends  and  a  sliding  adjust- 
iMnt,  was  fixed  between  the  brackets,  which  had  been  filed  true. 
The  dear  bearing  was  seven  feet  six  inches ;  a  strain  of  fifty  pounds 
was  sufficient  to  cause  this  bar  to  drop  out ;  and  with  250  pounds  the 
whole  effect  of  the  previous  experiment  was  produced.  The  tube, 
when  placed  loosely,  one  inch  above  the  centre,  was  held  fast  by  a 
strain  of  1000  pounds. 

Wrought  Iron. — Similar  experiments  were  then  made  on  wrought 
iron,  with  precisely  the  same  results,  showing  that  the  neutral  axis,  if 
not  actually  situated  at  the  centre,  was  nearly  identical  with  it. 

Wood. — ^A  similar  series  of  experiments,  made  upon  wood  beams, 
gare  exactly  the  same  results  as  regarded  the  position  of  the  neutral 
axis. 

From  all  the  foregoing  experiments,  the  author  concludes  that  the 
i^utral  axis  of  extension  and  compression  in  rectangular  beams  of 
cast  and  wrought  iron  and  wood,  is  situated  at  the  centre  of  their 
depth,  when  those  beams  are  subjected  to  transverse  strains. 

Extension  and  compression.  Cast  Iron. — Experiments  were  also 
iostitated  to  ascertain  die  amount  of  extension  and  compression  of 
cast  and  wrought  iron  and  wood. 

Upon  a  bar  of  cast  iron,  three  inches  square,  and  nine  feet  long,  two 
^ps  of  thin  hoop  iron  were  attached,  the  one  on  the  upper,  and  the 
other  on  the  lower  side,  each  strip  being  fastened  to  the  bar  at'  one 
«d  only,  while  the  other  end  was  left  free ;  any  change  which  occurr 
''^  in  the  length  of  the  surface  to  whit;h  it  was  applied  was  clearly 
iii^ted.  The  differences  were  recorded  by  very  fine  lines  on  a 
polidied  surface.  The  strips  were  seven  feet  six  inches  long,  and 
were  bound  to  the  whole  length  of  the  beam  by  bands  of  fine  wire, 
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wound  round  and  enclosing  them  at  every  nitie  inches;  the  beam  was 
then  subjected  to  strain,  and  the  following  results  were  obtained  ^— 
Weight.        Deflection.        Compression.        Extension, 
lb.  inches.  inches.  inches. 

1000  0.22  ...  ... 

2000  0.45  0.04i  .04} 

3000  0.65  9.06  0.06 

4000  0.87  0.08  0.08 

5000  1.20  0.11  0.12 

6000  l.oO  0.13  0.14 

6240  the  beam  broke;  good  iron,  showing  a  good  clear  fracture. 
It  will  be  perceived,  that  until  rather  more  than  two-thirds  of  the 
breaking  weight  was  put  on,  the  amounts  of  extension  and  compres- 
sion did  not  sensibly  differ,  but  between  that  point  and  the  breaking 
weight,  extension  ijrielded  in  a  higher  ratio  than  compression. 

Wrought  Iron. — Similar  experiments  were  next  made  on  bars  of 
wrought  iron,  two  and  a  half  inches  square;  the  supports  were 
thirteen  feet  six  inches  apart,  and  the  strips  of  hoop  iron  were  twelve 
feet  long. 

Weight.  Deflection.  Compression.  Extension.  Elasticity. 

inches. 
0.03 
0.06 
0.07 
0.08 
0.09 
0.11 
0.18 

With  this  weight  the  beam  was  permanently  bent,  and  its  elasticity 
nearly  destroyed. 

These  experiments  showed  that,  differing  from  cast  iron,  the 
amoimts  of  extension  and  compression  in  wrought  iron  continue  to 
be  equal  up  to  the  complete  destruction  of  the  elasticity  of  the  beam. 
Fir  battens, — ^The  amounts  of  extension  and  compression  in  rec- 
tangular beams  of  fir  timber,  when  subjected  to  transverse  strain, 
Were  next  determined ;  the  manner  of  proceeding  was  precisely  the 
same  as  in  the  preceding  experiments. 

A  batten,  four  inches  by  three  inches,  with  the  supports  eight  feet 
two  inches  apart,  and  with  strips  seven  feet  six  inches  long,  when 
subjected  to  transverse  strain,  gave  these  results; — 

Weight.        Deflection.        Compression.  Extension. 

Ibl  inches.  inches.  inclies. 

500  1.10  0.12  0.12 

1000  2.30  0.24  0.24 

Results. — ^From  these  experiments  on  the  amount  of  extension  and 
compression  of  cast  iron,  measured  at  the  upper  and  under  surikces  of 
rectangular  beams,  subjected  to  transverse  strain,  the  author  assumes, 
that  within  limits  which  considerably  exceed  those  of  elasticity,  and 
equal  to  at  least  two-thirds  of  dbie  breakmg  weight,  diere  is  no  sensible 
difbrence  between  the  amonnts  of  compression  and  ezteniion^and  thai 


lbs. 

inches. 

500 

0.55 

1000 

1.55 

1280 

1.45 

1560 

1.85 

1800 

2.20 

2000 

2.70 

2280 

4.15 

inches. 

impaire 

0.03 

... 

0.06 

... 

0.07 

0.15 

0.08 

.  .  * 

0.09 

.  .  . 

0.11 

0.65 

0.19 

2.05 
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at  the  fareakiiig  point  is  aippro9ched|  eztensicm  yteLda  in  a  higher  ratio 
tban  compression)  and  gives  way  first 

It  would  appear  certain  that  up  to  the  point  when  the  elasticity  of 
wrought  iron  is  completely  destroyed,  and  the  beam  is  bent,  the 
unounts  of  compression  and  extension  continue  exactly  equal,  and  it  is 
therefore  probable  that  this  equality  would  continue  to  the  last 

It  is  clear  that  the  amounts  of  extension  and  compression  up  to 
three-fourths  of  the  breaking  weight  do  not  sensibly  differ  in  fir  bat- 
tens, bat  that  as  the  ultimate  strength  of  the  beam  is  approached, 
compression  yields  in  a  much  higher  ratio  than  extension  and  may  be 
actually  seen  to  give  way  first 

He  states  also,  that  the  amoimts  of  extension  and  compression  are 
in  direct  proportion  to  the  strain,  within  the  limits  of  elasticity  and 
that  eren  after  those  limits  are  greatly  exceeded,  and  up  to  three- 
fourths  of  the  strength  of  a  beam,  they  do  not  sensibly  differ. 

Ibid 
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LIST  Of  AMEBIC  AN  PATENTS  WHICH  ISSX7ED  IN  DECEMBER,  1S4L 

fPith  Remarks  and  Exemplifications  by  the  Editor. 


1.  For  Forming  Dovetailed^  or  Oblique,  Catches,  or  projections,  on 
plates  cast  from  iron  or  other  metal ;  Jordan  L.  Mott,  City  of  New 
York,  December  I. 

The  patentee  says — *<These  catches  or  projections  are  such  as  are  re- 
qmied  and  used  for  holding  latches,  the  retaining  of  stove  feet,  dove- 
teiled  wedges  on  railroad  chairs,  and  for  a  variety  of  purposes  similar 
in  character,  and  well  known  to  founders.  The  ordinary  mode  of  form- 
ing projections  for  the  catches  to  latch,  or  retain  in  place,  the  doors, 
or  other  parts  of  stoves,  and  of  forming  the  dovetailed  grooves  for  re- 
ceiving and  retaining  the  legs  of  stoves,  and  of  producing  projections 
on  cast  articles  for  numerous  other  purposes,  has  been  by  the  use  of 
sand  cores,  or  of  movable  pieces  on  the  pattern,  which  pieces  are 
taken  from  the  mould  after  the  removal  of  the  main  plate,  or  piece  of 
casting.  Instead  of  employing  these,  or  similar  devices,  I  make  holes 
through  the  pattern  in  the  part  where  such  projections  are  to  be  form^* 
ed,  or  through  a  plate,  or  piece  of  metal,  or  of  wood,  which  may  be 
laid  upon  the  proper  part  of  the  mould  after  the  main  pattern  has 
been  removed,  and  through  these  holes  I  force  a  punch,  or  piece, 
fdapted  thereto,  which  is  to  be  so  formed  as  to  make  an  impression 
in  the  sand  of  the  exact  form  required,  by  which  means  said  impres- 
sion viU  be  produced  with  much  greater  faciUty  and  truth  than  by  any 
of  the  methods  heretofore  used  or  known.'' 

^  I  am  aware  that  it  is  a  common  practice  among  founders  to  form 
depresskms  in  the  sand  by  pricking  through  holes  made  in  the  pat- 
tens for  that  paipose,80  as  to  produce  pins,or  sliank8,on  the  casting 
to  be  obtained,  and  I  do  not  therefore  claim  the  so  doing  as  of  my  in* 
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vention ;  but  it  has  never  been  attempted,  as  I  y^rily  believe,  to  form 
catches,  dovetailed  openings,  and  other  devices  of  a  like  ciiaracter,by 
means  of  an  apparatus  such  as  I  have  described.  What  I  claim,  there- 
fore, as  constituting  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  manner  herein  described  of  forming  such  catches  and 
projections  by  means  of  a  punch,  or  piece,  properly  formed  for  that 
purpose,  there  being  corresponding  openings  through  the  pattern,  or 
tlirough  a  plate  adapted  thereto,  as  set  forth/' 


2.  For  a  mode  of  constructing  a  Portable  Combined  Caldron  and 
^t/rnace,  adapted  to  the  use  of  Agriculturists  and  others  concerned 
in  the  breeding  of  stock;  Jordan  L.  Mott,  City  of  New  York,  De- 
cember 1. 

The  patentee  says — <<The  furnace  which  I  use  is  similar  in  its  general 
construction  to  that  for  which  I  obtained  letters  patent  dated  the  19th 
day  of  October,  1838,"  (a  notice  of  this  will  be  found  in  vol.  xxiv. 
of  this  Journal,  page  287,)  ^Mipon  this  are  elevated  side  pieces  of  cast 
iron  which  surround  the  caldron  or  boiler  to  be  used,  these  side  pieces 
occupy  the  place,  and  perform  the  office,  of  the  brick  work  ordiniarily 
used  in  the  setting  of  caldrons,  coppers  and  boilers,  said  case  standing 
at  such  distance  from  the  caldron  as  to  constitute  a  flue  space,  through 
which  the  heated  air  from  the  fire  shall  pass  in  its  way  to  the  exit 
pipe."  The  side  pieces  which  form  the  case  are  cast  in  sections,  each 
occupying  one-fourth  of  the  circumference  of  the  caldron ;  the  sections 
being  united  by  catches  on  the  edges  of  each.  The  caldron  is  cast 
with  a  rim  which  rests  on  the  upper  edges  of  the  segments  and  covers 
the  flue  space. 

Claim — ^^  What  I  claim  in  the  above  described  apparatus  as  of  my 
invention,  and  which  I  desire  to  secure  by  letters  patent,  is  the  com- 
bining of  the  portable  furnace  and  caldron,  or  boiler,  by  elevating  the 
sides  of  said  furnace, and  connecting  therewith  the  sectional  side  pieces 
which  constitute  the  flue  surrounding  the  caldron,  or  boiler,  the 
whole  being  constructed,  combined,  and  operating  substantially  as 
described." 


3.  For  improvements  in  ZocAr^anrfJSTcy*/  William  Morrett  Williams, 

Middlesex  county,  England,  December  I. 

This  is  a  modification  of  the  well  known  combination  lock.  The 
lower  edge  of  the  bolt,  which  is  cut  into  square  notches  like  a  rack, 
slides  in  what  is  called  a  rack  box,  through  which  any  given  number 
of  notched  plates  slide  at  right  angles  to  the  bolt,  and  when  the 
notches  in  all  the  plates  coincide,  the  teeth  of  the  rack,  on  the  bolt, 
pass  freely  through  them;  but  when  any  one  of  the  plates  is  pushed 
in  too  far,  or  not  far  enough,  then  the  bolt  cannot  slide.  Each  plate 
is  acted  upon  by  a  separate  spring.  The  key  consists  of  a  plate  with 
as  many  pins  projecting  out  from  it  as  there  are  sliding  plates  in  the 
lock,  and  the  length  of  &ese  pins  is  so  adjusted  with  reference  to  the 
notches  in  the  plates  that,  when  pressed  upon  the  sliding  plates,  the 
notches  in  all  of  them  are  made  to  coincide,  and  permit  the  bolt  to 
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Hub  anangement  is  described  as  )eipplied  to  door  lookB,  to  pad<- 
beks,  aad  lo  liquor  lodes. 

CiainL-— ^<  What  I  claim  as  my  inyeutioa  and  desire  to  secmre  by 
letters  patent,  is  the  manner  in  which  I  have  combined  the  rack  on 
the  bolt,  the  rack  box,  the  sliding  pieces,  and  the  reactive  springs, 
lerer  and  other  parts,  so  as  to  be  acted  upon  by  means  of  the  key  or 
other  instrument  for  opening  and  closing  the  same,  the  whole  being 
coQstructed  and  operating  substantially  as  herein  set  forth  in  the  ap- 
plication  to  a  padlock.  I  also  claim  the  application  of  the  same  prin* 
dple  or  general  manner  of  construction,  as  herein  exemplified,  in  its 
application  to  door  locl»,  and  to  the  securing  of  cocks  or  taps  for  the 
drawing  of  liquids,  and  also  to  all  other  objects  and  purposes  to 
vhich  it  can  be  applied,  whilst  the  principle  of  construction,  and  man* 
ner  of  operation,  remain  substantially  the  same." 

4.  For  an  apparatus  for  Heating  Buildings  by  the  circulation  of  hot 
y^ater  through  tubes;  Geo.  M.  Dexter,  Boston,  Massachusetts, 
December  1. 

The  furnace  and  the  tubes  through  which  the  heated  water  circu- 
lates, are  arranged  in  an  air  chamber,  the  air  within  which,  when 
licated,  is  to  be  carried  off  to  other  apartments,  or  otherwise  employed, 
as  may  be  desired.  The  furnace  is  vertical  and  surrounded  with 
'^ater  except  at  the  door  for  the  supply  of  fuel.  A  system  of  vertical 
and  horizontal  tubes  communicate  with  the  water  chamber  of  the 
furaace  at  top  and  bottom,  by  means  of  which  connexion  the  water  is 
fept  in  constant  circulation. 

Claim. — »  What  I  claim  as  constituting  my  invention  and  improve- 
tD«nt,  is  the  heating  of  air  in  a  chamber  constructed  for  that  purpose, 
vithin  which  chamber  there  is  a  system  of  tubes,  which  tubes  are 
heated  by  causing  water  to  circulate  through  them  in  the  manner  set 
forth,  said  water  being  at  a  temperature  below  that  of  boiling,  and 
l^^ing  supplied  by  a  heated  vessel  arranged  and  operating  substantially 
in  the  manner  described,  and  the  air  so  heated  being  conveyed  from 
^  aid  chamber  through  large  trunks,  or  other  openings,  into  the 
apartments  to  be  warmed,  as  made  known.*' 


5.  For  a  Sled  fbr  transporting  Blocks  of  Ice  on  rivers  and  lakes; 
Nathaniel  J.  Wyeth,  Cambridge,  Massachusetts,  December  1. 

This  ded  is  provided  with  runners  on  the  top,  the  surfaces  of  which 
^re  bevelled  inwards,  thus  forming  a  sharp  edge  on  which  the  blocks 
tf  ice  will  slide  easily,  and  by  which  they  will  be  prevented  from 
V^ssa\%  off  side  ways.  The  claim  is  confined  to  the  device  of  bevel- 
ing the  slides  inwards. 


^-  For  improvements  in  Cutters  for  Cutting  Ice  of  any  thickness,  or 
to  any  required  depth ;  Nathaniel  J.  Wyeth,  Cambridge,  Massa- 
chosetts,  December  1. 

Any  deared  number  of  cutters  are  attached  to  a  beam  which  is 
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provided  with  handles,  and  to  which  a  horse  or  horses  are  attached. 
These  cutters  are  curved,  and  their  forward  edges  are  grooved ;  they 
are  made  wider  on  the  front  than  on  the  back,  the  front  being  spread 
out  so  as  to  form  cutting  edges,  by  which  construction  the  cUps  that 
are  cut  run  up  on  the  front  edge  of  the  cutters  and  are  discharged  at 
top  through  an  enlargement  made  for  tluit  purpose. 

Claim. — ^<<  Having  thus  described  my  improvements,  I  claim  as  my 
invention  the  forming  of  the  chisels  of  ice  cutters,  of  the  curved  shape 
in  front  and  rear,  as  hereinbefore  specified,  and  likewise  grooving  the 
front  or  curved  cutting  faces  of  the  chisels,  and  constructing  the  same 
wider  than  the  rear,  or  with  lateral  cutting  edges,  for  the  purpose  of 
effectually  removing  chips  of  ice  or  other  extraneous  matters,  from 
the  sides  of  the  grooves." 


7.  For  machinery  for  Raising  Blocks  of  Ice  from  the  water  of  a 
pond,  lake,  or  other  frozen  surface  of  water,  and  depositing  the 
same  on  a  sled  on  which  they  are  removed  to  the  storing  houses, 
&c.;  Nathaniel  J.  Wyeth,  Cambridge,  Massachusetts,  December  1. 

This  machine  consists  of  an  inclined  rail  way  and  a  gig.  The  gig 
is  sunk  in  the  water,  and  on  being  raised  brings  up  a  block  of  ice 
which  is  deposited  on  the  rails,  down  which  it  slides  to  a  sled  properly 
situated  to  receive  it 

The  claim  is  to  the  <<  raising  of  blocks  of  ice  from  the  water  and 
depositing  the  same  on  a  sled  by  means  of  the  apparatus  denominated 
the  gig,  in  combination  with  a  rail  way,  &c." 


8.  For  improvements  in  machinery  for  Beducing  Blocks  of  lee  to  a 
uniform  thickness^  and  cutting  parallel  ridges  on  the  upper  surface 
of  the  same;  Nathaniel  J.  Wyeth,  Cambridge,  Massachusetts, 
December  1. 

The  patentee  says — ^<  The  first  object  of  my  invention  is  to  reduce 
the  blocks  of  ice  to  a  uniform  thickness,  so  that  they  may  be  easily 
and  completely  stowed  either  in  the  houses  or  depots,  when  first  col- 
lected in  the  wagons  on  which  it  is  transported  to  the  vessels  for  ship- 
ment, or  in  ice  houses  abroad  for  ultimate  sale,  and  in  general  to  faci- 
litate every  stowage  and  removal  required  in  the  ice  business.  The 
next  purpose  intended  to  be  effected,  is  the  raising  of  parallel  ridges 
on  the  upper  surface  of  the  blocks,  on  which  the  succeeding  layers, 
when  packed  in  the  ice  house  where  first  collected  may  rest,  thus 
keeping  the  residue  of  their  surface  apart  and  preventing  the  same 
from  freezing  together,  which  generally  takes  place  owing  to  the 
melting  of  the  upper  layers  of  ice,  and  percolation  of  the  water  down- 
wards between  the  blocks,  where  it  freezes  and  cements  the  whole  into 
a  mass,  thus  often  rendering  it  difficult  and  expensive  to  remove  the 
blocks  in  good  and  fair  shapes  for  such  purposes  as  may  be  required. 
Lastly  the  snow  ice  which  often  accumulates  on  the  upper  surface  of 
the  blocks  can  be  easily  removed  when  the  ridges  are  formed.'* 

The  blocks  of  ice  sUde  on  a  railway,  and  each  block  is  taken  in 
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jQooessbn  by  the  catches  on  a  forcing  reciprocating  carriage,  and 
forced  against  a  set  of  Icniyes  which  reduce  it  to  the  required  thick- 
ness, and  leave  the  ridges  on  the  surface. 

The  claim  is  to  the  <<  forming  of  ridges  on  the  surface  of  blocks  of 
ioe,  and  reducing  the  remainder  of  the  blocks  to  a  uniform  thickness 
by  means  of  the  shaves  and  chisels,  and  a  forcing  carriage  in  combi- 
oadoQ  with  a  railway  under  the  same,  the  whole  being  arranged  and 
operating  together  substantially  in  the  manner  and  for  the  purpose 

9.  For  an  improvement  in  the  manner  of  Taking  Measure  of  the 
Human  Body  for  the  purpose  o/Drqfting  and  Cutting  Coats; 
Thomas  E.  Tilden,  Baltimorie,  Maryland,  December  5. 

The  patentee  says — ^My  first  improvement  consists  of  a  simple  in- 
stroment  which  I  denominate  Tilden's  Daguerreotype,  or  transfer 
raler ;  and  my  second  improvement  consists  in  the  manner  of  apply- 
ing the  common  tape  measure,  divided  into  inches  and  parts  of  inches, 
so  as  to  draft  and  cut  from  a  point,  or  points,  ascertained  by  the  trans* 
fer  ruler,  which  system  of  measuring  I  denominate  Tilden's  Balancing 
system." 

The  transfer  ruler  is  simply  a  straight  strip  of  wood,  having  a  spirit 
lerel  fixed  on  the  middle,  or  on  any  other  convenient  part,  of  one  of 
its  flat  sides,  and  two  sliding  arms  which  project  out  from  said  ruler 
at  right  angles  to  its  length,  and  by  the  use  of  this,  and  the  ordinary 
measuring  tape,  all  the  required  measures  are  obtained.  We  are  under 
the  necessity  of  omitting  a  statement  of  the  manner  of  using  the  in- 
ttroment  and  the  tape,  as  also  the  mode  of  laying  oiit  the  coat,  as  it 
would  carry  us  beyond  the  limits  allotted  to  us. 

Claim. — ^<What  I  claim  as  new  and  desire  to  obtain  by  letters 
patent,  is  first,  the  manner  of  constructing  and  using  the  instrument 
^ich  I  have  called  the  transfer  ruler,  for  obtaining  a  point  on  the 
back  of  the  person  to  be  fitted,  which  shall  be  in  the  same  horizontal 
line  with  the  under  part  of  the  arms,  and  for  obtaining  two  such  points 
where  the  arms,  or  shoulders,  are  of  unequal  height,  from  which  point, 
or  points,  the  principal  measures,  constituting  my  balancing  system,  * 
ate  to  be  taken.  Secondly,  the  manner  of  taking  what  I  have  called 
i&y  second  shoulder  measure  by  the  aid  of  said  point  or  points;  also 
the  manner  of  taking  my  third  shoulder  measure  as  related  to  and 
employing  the  said  point  or  points ;  and  lastly,  I  claim  the  manner  in 
vhich  I  take  what  I  have  herein  called  my  balance  measure,  and  of 
rising  the  same  in  drafting  for  the  purpose  of  cutting,  so  as  to  test 
and  balance  the  respective  measures  obtained  by  the  mark,  or  marks, 
on  the  middle  of  the  back.'' 


10.  For  Mant^faeturing  Fair  Leather ;  James  C.  Booth,  Philadel- 
phia, Pennsylvania,  December  5.    (See  Specification.) 


U.  For  an  improved  Padlock  ;  Soloman  Andrews,  Perth  Amboy, 
New  Jersey,  December  5.    (See  Specification.) 
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18.  ¥oT  wiimpoYemeiatia  the  •Sxka  and  Baxeaqf  Carriage  B^^ 
Asa  R  Reynolds^  Skeneateles,  New  York^  December  5. 

The  patentee  says— ^<  The  object  of  my  improvement  is  to  obviate 
the  injury  resulting  to  the  shoulders,  or  end  bearings,  of  the  axles  and 
boxeb  of  carriages  from  the  continued  jolts  or  blows,  of  said  ead 
bearings  against  each  other  when  a  carriage  is  running;  and  also  to 
provide  for  the  easy  repairing  of  such  axles  and  boxesy  when  the 
shoulders  are  worn,  and  too  great  a  degree  of  end  play  is  thereby 
produced.  The  first  of  these  difficulties  I  obviate  by  the  insertion  of 
aspiral,  or  other  spring,  within  suitable  recesses  formed  in  the  axle  and 
box,  in  such  a  manner  as  to  cause  such  spring  or  springs  to  take  off 
the  force  of  the  blow  from  the  end  bearings,  or  shoulders.  The  second 
I  remedy  by  the  insertion  of  a  steel  ring,  or  ferule,  which  shall  form 
a  shoulder,  or  bearing,  and  by  the  renewal  of  which,  at  any  time 
when  necessary,  the  a^e  and  box  are  rendered  as  perfect  in  their  end 
bearings  as  at  first.'' 

<<I  do  hereby  declare  that  I  do  not  claim  to  have  made  any  im* 
provement  in  the  manner  of  attaching  such  axles  and  boxes  to  each 
other,  but  intend  to  apply  my  improvement  to  them  under  all  their 
various  modifications.  I  confine  and  limit  my  claim,  therefore,  to 
the  insertion  of  springs,  preferring  those  of  the  spiral  kind,  in  such 
manner  as  that  said  springs  shall  act  upon  the  shoulders  or  end  bear- 
ings,  of  such  boxes  and  axles,  and  relieve  them  from  the  immediate 
and  injurious  effect  of  the  blows  and  jolts  to  which  they  aro  subjected 
when  in  use.  And  in  combination  with  such  springs,  so  appUed,  I 
claim  the  application  and  use  of  hardened  steel  ferules,  or  rings,  to 
constitute  the  rubbing  parts  of  the  end  bearings,  as  set  forth.'' 


13.  For  an  improvement  in  Artificial  Teeth  ;  Daniel  Harrington, 
Philadelphia,  Pennsylvania,  December  10.  To  run  fourteen  years 
from  June  18, 1840. 

The  improvement  claimed  under  this  patent  is  in  the  making  of  the 
ends  of  the  platina  wires,  which  are  imbedded  in  porcelain  or  mineral 
teeth  before  burning,  either  in  the  form  of  screw  or  pin  heads,  or  in 
the  form  of  a  staple,  instead  of  in  the  square  or  chisel  form  heretofore 
practised. 


14.  For  a  mode  of  Connecting  and  Disconnecting  Railroad  Cars; 
James  Stimpson,  Baltimore,  Maryland,  December  10. 

The  object  of  this  improvement  is  to  make  the  tie  which  connects 
the  locomotive  with  the  train  of  cars,  and  the  cars  with  each  other, 
in  such  manner  that  when  one  of  the  cars  runs  off  the  track  it  shall 
be  disconnected  from  the  others.  The  connecting  apparatus  consists 
of  two  springs  united  at  one  end  by  a  loop  which  fits  on  a  pin  at- 
tached to  the  truck  of  one  of  the  cars,  the  other  ends  being  connected 
by  a  "  forelock."  This  forelock  is  jointed  to  one  of  the  springs,  and 
catches  in  a  mortise  cut  in  the  other.    Within  a  proper  distance  of  diis 
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ead  of  the  brings  there  is  a  stud  attached  to  each,  so  that  the  two 
orerlap  each  other,  and  the  two  pins  on  the  truck  of  the  car  with 
wtiich  this  end  of  ^e  tie  is  to  be  connected,  are  embraced  between 
the  forelock  and  the  two  studs.  From  the  foregoing  it  will  be  evident 
that  when  the  locomotive,  or  one  of  the  cars,  runs  off  the  track,  the 
springs  will  be  spread  apart  by  the  two  pins,  which  relieves  the  fore 
lock  and  liberates  the  tie. 

The  claim  is  confined  to  the  combination  of  the  spring  jaws,  forelock, 
studs,  and  the  two  pins  on  the  car. 

15.  For  a  machine  for  Raising  Blocks  of  Ice  into  Storehouses ; 
Nathaniel  J.  Wyeth,  Cambridge,  Massachusetts,  December  10. 

The  machine  described  is  to  be  erected  over  a  railway,  on  which 
the  blocks  of  ice  are  deposited  from  sleds.  The  blocks  of  ice  are  slid 
on  to  two  rails  attached  to  a  frame  called  a  ^'gig^'  which  works  up  and 
down  in  slides;  and  where  the  blocks  are  to  be  discharged  and  to  run 
into  the  storehouse,  there  are  two  receiving  bars  hung  by  hinges  and 
sustained  by  chains,  so  that  when  the  gig  is  drawn  up,  the  edges  of 
the  blocks  of  ice  lift  the  receiving  bars,  to  permit  said  blocks  to  pass 
up,  the  bars  then  fall  back,  and  catch  the  block,  which  slides  into  the 
storehouse,  the  receiving  bars  being  inclined,  and  connected  with  four 
inclined  rails,  called  side  and  centre  pieces. 

Claim. — ^  I  claim  raising  blocks  of  ice  to  any  required  height  and 
depositing  the  same  in  a  structure  by  means  of  a  hoisting  gig  in  com- 
bination with  the  receiving  bars,  and  side  and  centre  pieces  or  rails; 
and  I  also  claim  the  combination  of  the  above  with  the  railway 
vhich  receives  the  blocks  of  ice  from  the  sled,  the  whole  being  ar- 
ranged and  operating  together  substantially  in  the  manner  described.^' 

16-  For  an  improvement  in  Roofing  Houses  with  Slate,  Tilcy  or 
Metal;  WiUiam  Docker,  New  Orleans,  Louisiana,  December  10. 
This  invention  is  for  the  purpose  of  dispensing  with  double  courses 
of  slate,  tile,  &c.,  by  employing  plates  of  sheet  iron,  tin,  or  zinc,  japan- 
ed  or  lacquered,  and  placed  under  the  joints  of  the  slates,  tiles,  &c., 
which  are  laid  in  hydraulic  cement  or  other  water-proof  composition* 
Tlie  upper  end  of  the  plates  of  metal  are  to  lap  over  the  lower  edge 
of  the  preceding  course  of  slates,  &c.,and  the  lower  ends  are  nailed  to 
the  roof,  the  cement  is  laid  on,  and  then  the  next  course  of  slates, 
tiles,  &C.  affixed  in  place. 

Claim.-*-^<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent  is  laying  the  slates,  tile,  sheets  of  metals,  &c.,  constitu- 
ting the  roofing,  in  hydraulic  cement,  or  other  water  proof  composition, 
in  combination  with  the  intermediate  plates,  which  plates  should  be 
covered  with  paint,  varnish,  lacquer,  &c.,  in  the  manner  and  for  the 
purpoee  described.^' 

17.  For  an  improvement  in  the  Door  Latch;  Oliver  Ludd,  Cherry 
Valley,  Oswego  county,  New  York,  December  10. 
This  patent  is  obtained  for  an  improvement  in  the  mortise  latch. 
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The  latch  is  jomted  to  a  plug  of  wood  which  is  tet  into  a  hole  bored 
in  the  edge  of  the  door.  The  handle,  or  trigger,  instead  of  haying  a 
joint  pin  is  to  lift  up.  It  passes  through  the  door  and  has  a  handle 
on  each  side. 

The  claim  is  to  the  method  of  fastening  the  latch;  and  the  method 
of  keeping  the  handle  in  place.  The  latter  improvement  could  not 
be  clearly  understood  without  drawings. 


18.  For  an  improvement  in  the  method  of  Fastening  Buttons  on 
Clothes;  Stephen  Clapp,  assignee  of  H.  W.  Hewet,  New  York  city, 
December  10. 

The  claim  will  give  a  sufficiently  clear  idea  of  this  invention,  and 
therefore  we  will  omit  any  explanation,  viz : 

<<  I  do  not  claim  to  be  the  inventor  of  attaching  buttons  to  clothes, 
&c.  by  means  of  a  metal  flanch  having  a  stem  passing  through  the 
button,  as  this  has  been  patented,  but  what  I  do  claim  as  my  inven- 
tion and  desire  to  secure  by  letters  patent  is  the  method  of  uniting  the 
button  and  fianch  by  means  of  a  male  and  female  screw,  which  are 
prevented  from  unscrewing  by  having  a  thread  or  pin  of  wood  passed 
through  them  as  described.'' 


19.  For  a  machine  for  Rolling  Puddle  BallSy  in  the  ilianufacture  of 
iron ;  Henry  Burden,  city  of  Troy,  New  York,  December  10. 

The  following  claim  will  afford  a  general  view  of  the  nature  of 
this  invention,  viz: 

"What  I  claim  as  constituting  my  invention  and  desire  to  secure 
by  letters  patent,  is  the  preparing  of  puddle  balls,  as  they  are  deliver- 
ed from  the  puddling  furnace,  or  of  other  similar  masses  of  iron,  by 
causing  them  to  pass  between  a  revolving  cylinder  and  a  curved 
segmental  trough  adapted  thereto,  constructed  and  operating  substan- 
tially in  the  manner  of  that  herein  described,  or  by  causing  the  said 
balls  to  pass  between  vibrating  or  reciprocating  tables,  surfaces,  or 
plates  of  iron  in  the  manner  described,  or  between  vibrating  or  reci- 
procating curved  surfaces,  operatmg  upon  the  same  principle  and  pro- 
ducing a  like  result  by  analogous  means." 

A  patent  for  this  invention  was  obtained  in  England,  in  the  name 
of  Gerard  Ralston,  and  an  abstract  of  the  specification  is  given  at  p. 
31,  vol.  1,  of  the  present  series. 

20.  For  a  method  q{  Removing  Straw  from  Thrashing  Machines; 
James  Cummings,  Cecil,  Pennsylvania,  December  10. 

The  straw  is  discharged  from  the  thrasher  on  to  a  concave  of  slats, 
over  which  a  wheel  of  rakes  revolves ;  the  teeth  catch  the  straw,  and 
throw  it  on  to  an  endless  belt  of  slats,  and,  as  the  straw  is  raked  off) 
the  grain  falls  through  between  the  slats. 

The  claim  is  to  the  "  mode  of  conveying  the  straw  from  the  thrash- 
er by  means  of  a  wheel  of  rakes  placed  over  a  concave  rack,  by  rak- 
ing the  straw  over  it,  at  the  same  time  permitting  the  grain  to  pass 
through  the  interstices  of  the  rack." 


American  Paitnts/ar  December^  with  Remarks.         131 

il.  For  improyements  in  the  Spark  Arrester ;  William  P.  McCon- 
nell,  Washington,  District  of  Columbia,  December  10. 

The  smoke  and  sparks  are  to  be  drawn  into  a  rotary  fan  blower, 
placed  in  the  smoke-box,  by  which  they  are  forced  up  a  pipe,  and 
then  thrown  into  a  reservoir  of  water  placed  above  the  smoke-box; 
the  smoke  and  gases  pass  up  through  the  openings  of  a  perfor- 
ated plate  and  out  of  the  chimney,  the  draught  of  which  is  to  be  in- 
creased by  the  steam  from  the  exhaust  pipes.  The  water  reservoir 
is  provided  with  two  pipes  and  cocks  for  discharging  the  water  and 
cinders  when  desired,  and  it  is  also  surrounded  with  a  case  of  larger 
diameter,  leaving  a  space  between  the  two,  and  from  this  space  tubes 
descend,  so  that  the  water  and  extinguished  sparks  which  may  be 
cairied  over  the  edge  of  the  water  reservoir,  may  descend  and  be  dis- 
charged. We  omit  the  claim,  as  it  refers  to  the  drawings,  and  could 
not  be  understood  without  them,  but  it  is  confined  to  the  arrange- 
iDents  of  the  parts  above  described. 

22.  For  an  improved  vessel,  or  Locomotive  Steamer;  George  Bum- 
ham,  Philadelphia,  Pennsylvania,  December  10, 

The  patentee  says:— ^< My  vessel,  or  locomotive  steamer,  is  to  be 
rendered  buoyant,  and  to  be  propelled  by  means  of  hollow,  air-tight 
doats,  in  the  form  of  drums,  or  spheriods,  or  spheres,  which  are  to  be 
of  such  capacity  as  to  sustain  the  vessel  and  its  load,  without  the 
dipping  of  any  part  of  the  hull,  or  body,  of  the  vessel  into  the  water, 
and  without  the  submersion  of  any  larger  portion  of  such  hollow 
floats  than  shall  be  compatible  with  their  being  advantageously  used, 
to  carry  buckets  or  paddles,  for  the  purpose  of  propelling  said  vessel. 
These  floats  are  to  operate  in  water  in  a  manner  somewhat  resem- 
bling that  of  the  propelling  wheels  of  locomotives  on  land ;  but  they 
must,  of  course,  be  furnished  with  buckets,  or  paddles,'  to  act  upon 
the  water  in  the  manner  of  the  ordinary  paddle  wheels  of  steam- 
boats. 

'^i  do  not  claim  to  be  the  first  to  have  used  buoyant  cylinders,  or 
floats,  having  paddles  or  buckets  upon  thpir  peripheries ;  but  what  I 
do  claim  therein,  and  desire  to  secure  by  letters  patent^  is  the  using 
of  revolving  floats  for  obtaining  buoyancy,  and  as  propellers,  in  the 
naimer  herein  set  forth :  that  is  to  say,  said  floats  being  in  diameter 
^ual  to  that  of  the  paddle  wheels  ordinarily  employed,  and  like 
dttm,  rising  above  the  deck  of  the  vessel,  and  being  furnished  with 
buckets,  or  paddles,  the  outer  edges  of  which  are  to  be  on  a  line,  or 
oeaiiy  80,  with  that  of  the  peripheries  of  the  floats." 


23.  For  an  improvement  in  the  machine  for  Hulling  Oats,  Barley^ 
{re. ;  James  Andrews  and  Enoch  Piper,  Camden,  Waldo  county^ 
Maine,  December  10. 

This  patent  is  for  an  improved  mode  of  constructing  the  drum  or 
^of  what  is  known  as  the  <<  Scotch  Barley  Huller/'    The  im- 
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proved  machine  consists  simply  of  a  stone  disk,  or  short  cylinder,  re- 
volving, with  great  velocity,  within  a  case  which  revolves  very  slow- 
ly in  the  same  direction.  The  disk  is  made  of  wood,  covered  with 
sheet  iron,  and  studded  with  nails. 

Claim.-^-^*What  we  claim  as  our  invention  and  improvement,  is  the 
manner  of  constructing  the  drum,  or  disk,  of  wood — sheathed  with 
sheet  iron,  and  armed  with  projecting  nails,  the  same  to  revolve  with- 
in a  revolving  case,  or,  in  other  words,  that  portion  of  the  combina- 
tion of  a  revolving  drum  or  disk  with  a  revolving  case,  so  far  as  re- 
lates entirely  to  the  manner  of  constructing  the  drum  or  disk,  the 
whole  being  constructed  and  operating  in  the  manner  set  forth." 


^4.  For  an  improved  machine  for  Cutting  round  Tenons;  Mahlon 
Gregg,  Philadelphia,  Pennsylvania,  December  10. 

The  requisite  guides  and  cutters  are  attached,  by  screws,  to  a  face 
plate  on  a  lathe.  The  screws  which  secure  the  guides  pass  through 
elongated  holes  or  slots,  so  that  they  can  be  set  to  any4sized  tenon,  and 
all  at  equal  distances  from  the  centre.  One  of  the  guides  forms  a  part 
of  a  plate  to  which  the  cutters  are  attached,  and  the  cutters  are  so 
fomied  as,  when  properly  adjusted,  to  cut  the  surface  of  the  tenon  and 
the  shoulder.  They  are  fastened  by  a  screw  and  staple,  and  their 
distance  from  the  centre  of  the  face  t)late  may  be  regulated  at  plea- 
sure. 

ClaiuL — ^^  What  I  claim  as  constituting  ray  improvement,  and  de- 
sire to  secure  by  letters  patent,  is  the  manner  in  which  I  have  ar- 
ranged and  combined  the  face  plate,  and  the  adjustable  cutter  and 
guide  pieces,  so  as  to  adapt  the  machine  to  the  cutting  of  tenons  and 
cylinders  of  different  sizes." 


25.  For  improvements  in  the  Machine  for  Making  Crackers;  Hum- 
phrey Winslow,  Swansey,  Massachusetts,  December  14. 

The  dough  is  rolled  to  the  proper  thickness  by  sets  of  rollers  in 
the  usual  manner,  it  is  then  carried  under  the  cutters  by  a  belt.  The 
cutters  are  pressed  down,  and  in  rising,  the  dischargers,  which  occupy 
the  space  between  the  cutters,  throw  out  the  scraps  upon  the  belt, 
which  moves  forward  to  present  a  fresh  piece  of  dough;  in  the  mean- 
time a  plate,  called  a  conveyor,  passes  between  the  dough  and  the 
cutters,  on  to  which  the  crackers  are  discharged  by  pistons  working 
inside  the  cutters,  and  as  this  plate  is  withdrawn  it  is  inclined,  which 
causes  the  crackers  to  slide  on  to  a  board  properly  situated  to  receive 
them. 

The  claim  refers  throughout  to  the  drawings. 


2^.  For  machinery  for  Manufacturing  Felt  Cloth;  Thomas  R« 
Williams,  an  American  Citizen  now  residing  in  London,  England, 
December  14. 

This  apparatus  consists  of  a  combination  of  several  machines  employ* 
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ed  coDdmioudy  and  consecntiyely,  in  the  process  of  making  cloth, 
without  spinning  or  weaving,  of  wool,  fiir,  or  other  animal  fibre  pos- 
sessing the  quality  of  felting. 

The  first  machine  is  for  forming  the  wool,  &c.,  into  a  bat  It  con- 
sists of  a  card,  and  two  long  belts  which  pass  over  rollers  in  opposite 
directions,  so  that  the  upper  surface  of  the  lower,  shall  be  immediate- 
ly under  the  lower  surface  of  the  upper  belt  These  two  belts  receive  the 
iver  from  the  doffer  of  the  card,  and  it  is  wound  on  one  of  them 
until  a  sufficient  number  of  slivers  have  been  wound  on  to  make  the 
bat  of  the  required  thickness;  the  bat  is  then  cut,  and  wound  on  a 
roller,  and  taken  to  the  second  or  hardening  machine.  This  harden- 
ing machine  consists  of  two  rows  of  rollers  covered  with  cloth  or  other 
elastic  substance,  one  set  immediately  over  the  other ;  these  are  made 
torerolve  slowly  and  the  upper  set  receive  a  longitudinal  vibratory 
motion.  Between  the  lower  set  of  rollers  there  are  perforated  pipes 
through  which  steam,  and  dry  heat,  are  applied  to  the  bat,  as  it  passes 
l«tween  the  rollers.  The  bat,  thus  partly  felted,  is  taken  to  the  last 
machine,  which  is  composed  of  two  sets  of  rollers  operating  like  the 
hadening  machine,  excepting  that  the  upper  set  do  not  vibrate  longi- 
tudinally— ^the  two  sets  of  rollers  have  an  alternate  reciprocating 
motion  on  their  axes,  the  motion  being  greater  in  one  direction  than 
in  the  other.  The  bat  is  placed  in  folds  between  two  belts,  and  thus 
passes  between  the  two  sets  of  rollers,  the  lower  set  being  partly  im- 
mersed in  suds. 

Claim. — « I  claim  as  my  invention  the  different  members  of  this 
combination  collectively;  as  they  are  united  and  dependent  on  each 
other  for  producing  a  continuous  and  connected,  or  combined,  result, 
that  of  the  manufacture  of  commercial  pieces  or  ends  of  cloth  without 
spinning  or  weaving." 


'7.  For  an  improved  mode  of  Constructing  the  Chain  and  Floon  of 
Endkas  Chain  Horse  Powers  for  driving  machinery;  Orestes 
Badger,  Cooperstown,  New  York,  December  14. 

The  pieces  constituting  the  floor,  instead  of  being  attached  to  a  belt 
or  to  chains,  are  composed  of  plates  of  iron  cast  with  a  hook  on  the 
^der  side,  towards  each  end ;  and  these  when  hooked  together,  by 
^oks,  constitute  an  endless  chain.  The  upper  surfaces  of  these  plates 
are  cast  with  flanches,  or  ledges,  to  receive  pieces  of  wood  for  the 
liorse  to  tread  on.  The  rack  which  mashes  into  a  cog  wheel  on  the 
^ft  which  conveys  the  power,  is  cast  on  the  under  side  of  the  plates, 
^d  as  the  chain  passes  over  two  polygons  at  each  end,  which  would 
throw  the  rack  out  of  gear  if  made  straight  in  the  usual  way,  it  is 
cast  so  as  to  consist  of  a  series  of  arcs  of  circles — the  teeth  of  which 
viil  always  be  in  gear  with  the  cog  wheel,  and  thus  correspond  with 
the  rise  and  fall  of  the  floor. 

Claim. — «« I  do  not  claim  the  formation  of  an  endless  floor  machine 
^  that  has  been  done  by  endless  chains  running  over  cog  wheels  with 
^e  floor  secured  to  said  chains  in  various  ways.  But  I  do  claim  the 
constnicting  an  endless  floor  without  an  endless  chain  in  the  manner 
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above  set  forth,  by  means  of  books  wat  on  the  floor,  and  Uaks  con- 
necting the  floor  plates?  together,  in  the  manner  set  forth  in  the  speci- 
fication. I  do  also  claim  constructing  the  endless  rack  attached  to  the 
floor,  composed  of  a  series  of  arcs  of  circles,  for  the  purpose  and  in 
the  manner  specified.  And  I  also  claim  constructing  the  floor  plates 
with  dovetail  flanches  in  order,  cheaply  and  firmly,  to  secure  the 
wooden  plank  upon  the  plates,  so  that  the  horse  may  travel  more 
oasily  upon  the  wood  than  upon  iron,  and  that  being  constructed  and 
secured  in  that  manner,  the  wooden  plank  can  easily  be  taken  out 
and  replaced  when  worn." 


28.  For  a  mode  of  Propelling  Boats  by  Jets  of  Water  ;  Hugh  Ro- 
nalds, Albion,  Illinois,  December  14. 

The  propeUing  of  boats  by  means  of  jets,  or  currents  of  water,  has 
repeatedly  been  patented  in  Europe  and  in  this  country,  under  various 
modifications;  in  the  present  plan  there  are  two  cylinders  lying  hori- 
zontally in  the  vessel,  and  open  at  the  stern.  These  cylinders  are  each 
provided  with  a  piston  impelled  by.  a  steam  engine.  The  improve- 
ment claimed  is  to  the  making  of  the  inner  ends  of  the  cylinders  open 
to  the  atmosphere  for  the  free  egress  and  ingress  of  the  air  during  the 
back  and  forward  movement  of  the  pistons,  the  water  as  it  flows  into 
said  cylinders  doing  so  by  hydrostatic  pressure  only. 


29.  For  an  improvement  in  the  Stump  Extractor  ;  Eleazer  Marble, 
Wyalusing,  Bradford  county,  Pennsylvania,  December  14. 

An  axle-tree,  with  a  truck  wheel  and  a  swingle  tree  at  each  end, 
is  jointed  at  its  middle  to  a  bar  which  is  made  fast  to  a  stump  of  a 
tree,  or  other  permanent  body,  by  means  of  a  chain.  Two  bars,  per- 
forated with  holes  from  end  to  end,  are  jointed  at  one  end  to  a  clevis, 
made  fast  to  the  stump  to  be  extracted,  their  other  ends  passing  through 
a  slot  on  each  side  of  the  middle  of  the  axle-tree ;  the  axletree  is  con- 
nected by  means  of  a  pin  with  either  of  the  bars,  alternately,  and  in 
such  a  manner  as  that  the  leverage  can  be  increased  at  pleasure,  by 
attaching  it  to  the  bar  nearer  the  fulcrum.  A  horse,  or  horses,  ap- 
plied at  each  end  of  the  axletree,  pull  in  opposite  directions. 

Claim. — "  What  I  claim  is  the  combination  of  the  perforated  bars 
with  the  axle  of  the  truck,  perforated  in  the  manner  described,  so  as 
to  allow  of  the  bars  being  shifted  to  produce  greater  or  less  leverage 
— ^the  axle  being  attached  at  its  centre  to  the  stump  by  a  rod  or  other 
similar  means,  as  described. '^ 


30.  For  a  mode  of  Preventing  Water  from  beating  under  Doors; 
Alexander  Ejrkpatrick,city  of  Newark,  New  Jersey,  December  14. 

A  kind  of  saddle  is  to  be  placed  on  a  door  sill,  to  catch  and  con- 
duct ofi*  the  water  which  beats  under  the  door ;  this  saddle  is  made 
with  a  groove  running  along  under  the  door  and  commnnicating  with 
basins  which  receive  the  water  that  rmis  into  the  groove,  and  which 
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is  discharged  through  apertures  along  the  outside  edge.  A  tongue  ot 
fillet  is  let  into  the  groove  during  dry  weather  to  prevent  dust  from 
^ling  into  it,  and  this  is  to  be  removed  when  rain  is  expected. 

ClamL — ^<  What  I  claim  is  the  constructing  of  a  saddle  for  door  siite 
vith  a  groove,  basins,  and  apertures,  as  above  specified,  combined  with 
the  sill  and  door  of  dwelling  houses  and  other  buildings,  either  with 
or  without  the  tongue,  or  with,  or  without  the  plate  between  the  sad- 
die  and  the  sill,  whether  the  same  be  effected  exactly  in  the  way 
herein  described  or  in  any  other  operating  upon  the  same  principle 
aod  producing  similar  results." 


31.  For  a  machine  for  Overhauling  Cloth  while  Fulling  ;  John  Til- 
lou,city  of  New  Haven,  Connecticut,  December  14. 

The  patentee  says — ^^  The  design  and  object  of  ray  machine  is  to 
remoTB  mill-wrinkles,  and  to  make  a  smooth  surface  on  cloth  by 
means  of  a  force  so  applied  as  to  stretch  the  cloth  widthwise,  while 
the  rolling  cylinders  passing  the  cloth,  draw  and  stretch  it  lengthwise," 
•^The  principle  is  applicable  to  machinery  for  overhauUng  cloth  while 
falling,  and  for  extending  cloth  while  napping  or  shearing,  or  in  lieu 
of  revolving  temples  for  weaving." 

Two  pairs  of  chains  working  over  rollers  and  armed  with  rubbers, 
pass  over  and  under  the  surface  of  the  cloth  at  right  angles  to  its 
length,  the  two  nearly  meeting  in  the  middle  of  the  cloth,  and  running 
in  opposite  directions,  rub  out  the  wrinkles — ^this  is  called  the  «<  trans- 
verse rubber."  The  cloth  after  leaving  these  chains  passes  between 
two  sets  of  oblique  rollers,  the  axis  of  one  set  forming  an  obtuse  angle 
with  the  other,  called  *«  oblique  stretchers,"  which  stretch  the  cloth 
vidth-wise. 

Claim. — ^<<What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent  is  the  transverse  rubber  and  oblique  stretchers,  separately 
and  in  combination,  for  the  purpose  and  in  the  manner  described." 


32.  For  an  apparatus  for  Raising  Water ^  called  the  •^hpile  Hy- 
draulic  n^pparatxis ;  Pierre  Ravard,  Paris,  France,  assigned  to 
Eugene  Ablon,  of  New  York,  December  17. 

We  make  the  following  extract  from  the  specification  to  give  the 
reader  a  general  idea  of  the  principle  on  which  this  apparatus  operates. 
The  claim,  which  is  of  considerable  length,  makes  reference  through- 
oat  to  the  drawings. 

^  It  is  a  well  known  fact  that  when  steam  is  allowed  to  escape 
i&pidly  through  a  small  orifice  into  the  atmosphere,  it  carries  with  it 
2  considerable  portion  of  the  surrounding  air,  and  that  the  instrument 
denominated  the  felopile  has  been,  from  this  circumstance,  proposed 
to  be  applied  to  the  blowing  of  air  into  forges  and  furnaces.    The 
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fecting  the  object  desired.  la  my  apparatus  for  raising  water  I  apply 
the  same  principle  to  the  producing  of  a  partial  vacuum  in  suitable  re- 
ceivers, into  which  water  is  then  to  be  forced  from  the  well,  or  other 
reservoir,  by  the  pressure  of  the  atmosphere." 

The  claim  is  to  the  confbination  and  arrangement  of  the  various 
parts  of  the  apparatus  with  the  view  of  applying  the  principle  above 
indicated,  to  the  raising  of  water. 

33.  For  an  improvement  in  the  manner  of  Connecting  the  Piston 
Rod  toith  the  Pistons  of  Steam  Cylinders,  of  pumps,  of  blowing 
machines,  and  other  engines  in  which  the  piston  is  to  be  double 
acting;  Matthias  W.  Baldwin,  Philadelphia,  Pennsylvania,  Decem- 
ber 17. 

The  patentee  says — "  The  object  of  my  improvement  is,  by  dis- 
pensing with  the  guides  as  commonly  used,  and  with  the  pitman,  or 
rod,  usually  employed,  to  connect  the  crank,  or  working  beam,  with 
the  piston  rod,  and  which  in  confined  situations  cannot  be  made  of 
sufficient  length  to  be  advantageously  employed,  to  combine  the  pit- 
man and  piston  rod  in  one,  by  which  the  whole  length  of  the  piston 
rod  is,  in  effect,  added  to  the  pitman.  In  carrying  my  improvement 
into  effect,  I  connect  the  outer  end  of  the  piston  rod,  by  means  of  a 
joint  pin,  directly  to  a  crank,  or  to  a  vibrating  beam,  or  lever,  as  the 
case  may  be;  and  the  inner  end  thereof  I  likewise  connect  to  the  pis- 
ton, by  means  of  a  joint  pin,  by  which  device  the  piston  rod  is  allow- 
ed to  vibrate  laterally  to  that  extent  which  may  be  necessary  for  the 
throw  of  the  crank,  or  of  the  curve  formed  by  the  motion  of  the  beam, 
or  lever.  .In  the  upper,  or  outer,  head  of  the  cylinder  I  make  a  lon- 
gitudinal slot,  or  opening,  of  sufficient  length  to  admit  of  the  lateral 
vibration  of  the  piston  rod,  resulting  from  its  mode  of  connexion,  and 
this  slot,  or  opening,  I  cover  with  a  jointed  hub,  or  with  a  slide,  and 
connect  the  same  with  a  stuffing  box,  to  embrace  the  piston,  construct- 
ing these  parts  in  such  manner  as  to  keep  them  steam,  water,  and  air 
tight,  whilst  the  necessary  freedom  of  motion  is  allowed." 

"What  I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  attaching  of  the  piston  rod  of  a  double  acting  steam, 
water,  blowing,  or  other  engine,  directly  to  a  lever  beam,  or  crank, 
at  one  end,  and  to  the  piston  at  the  other,  causing  the  same  piston  rod  to 
pass  through  a  stuffing  box  connected  with  a  jointed  hub,  or  with  a 
slide,  so  formed  and  arranged  as  to  admit  of  the  lateral  vibration  of 
the  piston  rod,  substantially  in  the  manner  herein  set  forth.^ 


9f 


34.  For  improvements  in  the  Cooking  Stove  ;  Jordan  L.  Mott,  city 
of  New  York,  December  17. 

<«The  first  improvement,"  the  patentee  observes,  <*  consists  in  the 
employment  of  two  cast  iron,  movable  jambs,  in  combination  with  a 
tin  reflector  adapted  thereto.  The  movable  jambs  consist  of  two 
plates  of  cast  iron,  in  a  triangular  form,  which,  when  roasting  is  to  be 
effected  in  front  of  the  fire,  are  received  and  retained  in  place  by 


American  Patents  Jw  Zhcemberg  with  Semarks.  137 

means  of  saitable  ledges  on  the  hearth  and  front  of  the  stove.  The  tin 
reflector  iised  in  combination  with  these  jambs  does  not  differ  from 
other  tin  reflectors  used  for  the  same  purpose,  excepting  in  the  giving 
to  it  that  form  which  adapts  it  to  tlie  jambs,  and  to  the  <<  particular 
store  to  which  it  is  to  be  applied.''  ^<  What  I  claim  in  this  part  of  my 
improFementy  is  the  combining  with  a  cooking-stove  of  any  of  the 
lands  in  which  roasting  is  to  be  effected  in  front,  two  movable  jambs, 
and  a  tin  reflector,  arranged  and  operating  substantially  as  herein  de- 
scribed." 

"My  second  improvement  consists  in  the  manner  of  constructing, 
combiaing,  and  arranging  a  movable  door,  or  shutter,  which  I  denomi- 
nate a  fuel  saver,  and  of  adapting  the  stove  thereto ;  which  fuel  saver 
is  intended  to  produce  a  more  perfect  combustion  of  the  fuel,  and  also 
to  form  a  projecting  shelf  or  hood  over  the  fire,  by  the  aid  of  which, 
when  tlie  coals  are  drawn  out  in  front  of  the  stove  for  the  purpose  of 
broiling,  the  fumes  produced  are  effectually  conducted  into  the  fire- 
place. This  movable  door,  shutter,  or  fuel  saver,  is  hung  upon  hinges, 
Mit  is  capable  of  being  lifted  entirely  out  of  its  place  in  the  front  of 
the  fire,  so  as  to  leave  the  whole  of  the  fire-place  completely  open ;  it 
niay  ako  be  raised  up  and  sustained  upon  ledges,  so  as  to  inclose  the 
upper  portion  of  the  fire-place,  and  to  leave  a  passage  under  its  lower 
^jge  for  the  free  admission  of  air  to  the  five  ;  it  is  likewise  capable  of 
being  raised  to  a  small  height  from  the  hearth,  and  made  to  incline  for- 
ward for  the  purpose  of  drawing  the  ignited  fuel  towards  the  front,  so 
as  to  occupy  the  opening  left  between  its  lower  edge  and  the  hearth ; 
and  when  this  has  been  done,  it  can  be  replaced  without  difficulty, 
and  without  disturbing  the  coal  which  has  been  raked  forward ;  and, 
as  before  remarked,  it  may  be  removed  from  the  front  of  the  fire,  and 
50  placed  as  to  constitute  a  shelf,  or  hood  above  it,  by  which  the  smoke 
and  fumes  from  broiling,  or  other  cooking  operations,  may  be  carried 
off  into  the  fire-place."  "What  I  claim  as  constituting  my  second 
improvement  in  cooking  stoves,  is  the  above  fuel  saver,  door,  or  shut- 
ter, as  constructed  and  combined  with  the  hearth,  front  plate,  and  fire- 
place of  a  cooking  stove  of  any  kind  to  which  it  can  be  adapted,  in  the 
nianner  herein  set  forth,  by  which  said  door  is  rendered  capable  of 
l^ing  raised  or  lowered,  inclined  forward,  or  converted  into  a  hood, 
or  shelf,  for  the  purpose  and  m  the  manner  fully  made  known." 


35.  For  a  process  of  Tanning  Hicks  and  Skins^  by  means  of  an  ap- 
paratus adapted  to  that  purpose ;  Daniel  Howell,  of  New  York  City, 
Assignee  of  Walter  Buchanan,  December  17. 

The  apparatus  described  in  this  patent  is  simply  a  large  wheel,  the 
periphery  of  which  is  composed  of  rounds  extending  from  head  to 
head,  revolving  vertically  m  a  tan  vat,  the  sides  of  which,  towards 
the  top,  flare  outwards  to  catch  the  ooze  that  drips  from  the  hides  or 
^ioflsas  they  are  carried  around  by  the  wheel,  to  the  respective  rounds 
of  which  they  are  hung  by  their  middles.  The  wheel  is  to  be  kept 
<!0D8tantly  turning,  so  that  the  hides  or  skins  shall  be  alternately  im- 
ooened  in,  and  removed  from,  the  tanning  liquor. 
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fecting  the  object  desired.  In  my  apparatus  for  raising  water  I  apply 
the  same  principle  to  the  producing 'of  a  partial  vacuum  in  suitable  re- 
ceivers,  into  which  water  is  then  to  be  forced  from  the  well,  or  other 
reservoir,  by  the  pressure  of  the  atmosphere." 

The  claim  is  to  the  combination  and  arrangement  of  the  various 
parts  of  the  apparatus  with  the  view  of  applying  the  principle  above 
indicated,  to  the  raising  of  water. 

33.  For  an  improvement  in  the  manner  of  Connecting  the  Piston 
Rodtoitk  the  Pistons  of  Steam  Cylinders^  of  pumps,  of  blowing 
machines,  and  other  engines  in  which  the  piston  is  to  be  double 
acting;  Matthias  W.  Baldwin,  Philadelphia,  Pennsylvania,  Decem- 
ber 17. 

The  patentee  says — "  The  object  of  my  improvement  is,  by  dis- 
pensing with  the  guides  as  commonly  used,  and  with  the  pitman,  or 
rod,  usually  employed,  to  connect  the  crank,  or  working  beam,  with 
the  piston  rod,  and  which  in  confined  situations  cannot  be  made  of 
sufficient  length  to  be  advantageously  employed,  to  combine  the  pit- 
man and  piston  rod  in  one,  by  which  the  whole  length  of  the  pLston 
rod  is,  in  effect,  added  to  the  pitman.  In  carrying  my  improvement 
into  effect,  I  connect  the  outer  end  of  the  piston  rod,  by  means  of  a 
joint  pin,  directly  to  a  crank,  or  to  a  vibrating  beam,  or  lever,  as  the 
case  may  be;  and  the  inner  end  thereof  I  likewise  connect  to  the  pis- 
ton, by  means  of  a  joint  pin,  by  which  device  the  piston  rod  is  allow- 
ed to  vibrate  laterally  to  that  extent  which  may  be  necessary  for  the 
throw  of  the  crank,  or  of  the  curve  formed  by  the  motion  of  the  beam, 
or  lever.  In  the  upper,  or  outer,  head  of  the  cylinder  I  make  a  lon- 
gitudinal slot,  or  opening,  of  sufficient  length  to  admit  of  the  lateral 
vibration  of  the  piston  rod,  resulting  from  its  mode  of  connexion,  and 
this  slot,  or  opening,  I  cover  with  a  jointed  hub,  or  with  a  slide,  and 
connect  the  same  with  a  stuffing  box,  to  embrace  the  piston,  construct- 
ing these  parts  in  such  manner  as  to  keep  them  steam,  water,  and  air 
tight,  whilst  the  necessary  freedom  of  motion  is  allowed.'' 

"What  I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  attaching  of  the  piston  rod  of  a  double  acting  steam, 
water,  blowing,  or  other  engine,  directly  to  a  lever  beam,  or  crank, 
at  one  end,  and  to  the  piston  at  the  other,  causing  the  same  piston  rod  to 
pass  through  a  stuffing  box  connected  with  a  jointed  hub,  or  with  a 
slide,  so  formed  and  arranged  as  to  admit  of  the  lateral  vibration  of 
the  piston  rod,  substantially  in  the  manner  herein  set  forth.'' 


34.  For  improvements  in  the  Cooking  Stove  ;  Jordan  L.  Mott,  city 
of  New  York,  December  17. 

<«The  first  improvement,"  the  patentee  observes,  "consists  in  the 
employment  of  two  cast  iron,  movable  jambs,  in  combination  with  a 
tin  reflector  adapted  thereto.  The  movable  jambs  consist  of  two 
plates  of  cast  iron,  in  a  triangular  form,  which,  when  roasting  is  to  be 
effected  in  front  of  the  fire,  are  received  and  retained  in  place  bjr 
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neaos  of  saitable  ledges  on  the  hearth  and  front  of  the  stove.  The  tin 
idector  used  in  combination  with  these  jambs  does  not  differ  from 
other  tin  reflectors  used  for  the  same  purpose,  excepting  in  the  giving 
to  it  that  form  which  adapts  it  to  the  jambs,  and  to  the  <<  particular 
store  to  which  it  is  to  be  applied.''  ^*  What  I  claim  in  this  part  of  my 
improFementy  is  the  combining  with  a  cooking-stove  of  any  of  the 
ioDds  in  which  roasting  is  to  be  effected  in  front,  two  movable  jambs, 
and  a  tin  reflector,  arranged  and  operating  substantially  as  herein  de- 
scribed." 

"My  second  improvement  consists  in  the  manner  of  constructing, 
cofflbioiag,  and  arranging  a  movable  door,  or  shutter,  which  I  denomi- 
nate a  fuel  saver,  and  of  adapting  the  stove  thereto ;  which  fuel  saver 
is  ioteoded  to  produce  a  more  perfect  combustion  of  the  fuel^  and  also 
to  form  a  projecting  shelf  or  hood  over  the  fire,  by  the  aid  of  which, 
when  the  coals  are  drawn  out  in  front  of  the  stove  for  the  purpose  of 
broiling,  the  fumes  produced  are  effectually  conducted  into  the  fire- 
place. This  movable  door,  shutter,  or  fuel  saver,  is  hung  upon  hinges, 
but  is  capable  of  being  lifted  entirely  out  of  its  place  in  the  front  of 
the  fire,  so  as  to  leave  the  whole  of  the  fire-place  completely  open ;  it 
may  also  be  raised  up  and  sustained  upon  ledges,  so  £ls  to  inclose  the 
upper  portion  of  the  fire-place,  and  to  leave  a  passage  under  its  lower 
fHlge  for  the  free  admission  of  air  to  the  fire ;  it  is  likewise  capable  of 
Heing  raised  to  a  small  height  from  the  hearth,  and  made  to  incline  for- 
ward for  the  purpose  of  drawing  the  ignited  fuel  towards  the  front,  so 
33  to  occupy  the  opening  left  between  its  lower  edge  and  the  hearth ; 
and  when  this  has  been  done,  it  can  be  replaced  without  difficulty, 
and  without  disturbing  the  coal  which  has  been  raked  forward ;  and, 
as  before  remarked,  it  may  be  removed  from  the  front  of  the  fire,  and 
^  placed  as  to  constitute  a  shelf,  or  hood  above  it,  by  which  the  smoke 
and  fumes  from  broiling,  or  other  cooking  operations,  may  be  carried 
off  into  the  fire-place."  "What  I  claim  as  constituting  my  second 
improvement  in  cooking  stoves,  is  the  above  fuel  saver,  door,  or  shut- 
ter, as  constructed  and  combined  with  the  hearth,  front  plate,  and  fire- 
place of  a  cooking  stove  of  any  kind  to  which  it  can  be  adapted,  in  the 
manner  herein  set  forth,  by  which  said  door  is  rendered  capable  of 
being  raised  or  lowered,  inclined  forward,  or  converted  into  a  hood, 
or  shelf,  for  the  purpose  and  in  the  manner  fully  made  known." 


35.  For  a  process  of  Tanning  Hides  and  Skins^  by  means  of  an  ap- 
paratus adapted  to  that  purpose ;  Daniel  Howell,  of  New  York  City, 
Assignee  of  Walter  Buchanan,  December  17. 

The  apparatus  described  in  this  patent  is  simply  a  large  wheel,  the 
periphery  of  which  is  composed  of  rounds  extending  from  head  to 
l»ead,  revolving  vertically  m  a  tan  vat,  the  sides  of  which,  towards 
^  top,  flare  outwards  to  catch  the  ooze  that  drips  frpm  the  hides  or 
^1^  as  they  are  carried  around  by  the  wheel,  to  the  respective  rounds 
of  which  they  are  bung  by  their  middles.  The  wheel  is  to  be  kept 
^^^^Dstantly  turning,  eo  that  the  hides  or  skins  shall  be  alternately  im- 
B^ned  ia,  and  removed  from,  the  tanning  liquor. 
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Claim.— ^<  What  I  claim  as  my  invention  is  the  tanning  of  hides  and 
ricins,  by  attaching  them  to,  or  hanging  them  by  the  slats  or  roonds 
ofy  a  wheel,  such  as  is  herein  described ;  said  wheel  being  placed  over 
a  tan  vat,  in  such  a  manner  as  that  by  its  revolution,  the  skins  shall 
be  alternately  dipped  into  and  raised  from  the  tanning  liquor  by  a 
motion  which  is  to  be  continuous,  or  nearly  so,  during  the  process. 
Not  intending,  however,  by  the  foregoing  claim,  to  limit  myself  to  the 
precise  form  of  the  apparatus  as  herein  described,  but  holding  myself 
at  liberty  to  vary  the  same  as  I  may  think  proper,  whilst  I  attain  the 
same  end  by  means  substantially  the  same.^' 

36.  For  an  improvement  in  the  Truss y  for  the  cure  or  relitfof  Pro- 
lapsus Uteri,  Hemiaj  8rc.;  Goodown  Bright,  Bellbrook,  Greene 
county,  Ohio,  December  17. 

The  following  extract  from  the  specification,  togetlier  with  the  claim, 
will  aflFord  a  tolerably  clear  idea  of  the  improvements,  viz: — ^«My 
improvements  consist  mainly  in  the  manner  in  which  I  combine  two 
elastic  springs  and  back  pads,  with  an  abdominal  pad ;  and  in  the 
manner  in  which  I  construct  and  combine  with  said  abdominal  pad 
a  bifurcated  steel  spring,  which  I  usually  form  of  wire,  and  which  sus- 
tains a  perinseal  pad,  whilst  it  leaves  the  urinary  passage  unobstruct- 
ed." "What  I  claim  and  desire  to  secure  by  letters  patent,  is  the 
manner  of  attaching  to  the  abdominal  pad  an  elastic  bifurcated  wire 
or  steel  spring,  carrying  a  perinseal  pad,  the  same  being  constructed, 
and  operating  in  the  manner  and  for  the  purpose  made  known.'' 

37.  For  improvements  in  the  Apparatus  for  Manufacturing  Pipes 
of  Lead;  George  Escol  Sellers,  Township  of  Upper  Darby,  Dela- 
ware county,  Pennsylvania,  December  17. 

The  first  improvement  claimed  in  this  patent  is  for  the  forcing  of 
the  molten  lead  from  the  melting  pot,  through  the  dies  that  are  to  form 
the  pipe.  The  pressure  of  air  is  applied  to  the  surface  of  the  lead  by 
means  of  a  forcing  pump,  the  air  being  heated  on  its  way  to  the  pot  by 
passing  through  a  tube  coiled  around  its  outside,  and  within  the  flue 
of  the  furnace. 

The  second  improvement  is  in  the  manner  of  cooling  thfe  nozzle,  or 
former,  by  the  circulation  of  cold  water  around  it,  this  being  effected 
by  forcing  a  stream  of  that  fluid  through  a  pipe  coiled  around  said 
nozzle,  or  former,  within  which  there  is  a  mandrel,  or  core,  which  forms 
the  bore  of  the  pipe. 


38.  For  an  improvement  in  the  machine  for  Spinning  Silk  ;  George 
Heritage,  Chestertown,  Kent  county,  Maryland,  December  19. 

This  machine  is  for  spinning  silk  directly  from  the  cocoons,  and 
giving  the  necessary  twist  to  it  at  the  same  time.  The  cocoons  are 
placed  in  revolving  pans,  (for  a  description  of  which  the  reader  is  re- 
ferred to  the  notice  of  the  patent  next  following)  which  give  the 
fii-st  twist  to  the  stsands;  the  threads  are  then  guided  to  two  square 
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^faafoB,  around  which  they  pass,  the  axles  of  which  are  parallel ;  these 
are  divided  into  sections  of  different  diameters,  for  the  purpose  of  draw- 
ing the  threads  from  the  cocoons  with  different  degrees  of  velocity,  to 
give  different  degrees  of  fineness  and  twist;  the  threads  pass  thence  to 
Sie  flyers  and  spindles,  which  are  of  the  usual  construction. 

Claim — ^  What  I  claim,  is  the  combining  of  the  revolving  basins,  or 
T^sels,  in  which  the  cocoons  are  contained,  with  the  apparatus  for 
spinning  the  same  into  thread;  the  single  strands  receiving  their  twist 
from  the  revolution  of  the  basins,  and  these  being  doubled  and  twisted 
by  the  spinning  apparatus,  the  whole  being  arranged  and  combined 
substantially  in  the  manner  herein  set  forth.  I  also  claim  the  use  of 
the  graduated  square,  or  triangular,  shafts,  for  the  purpose  of  holding 
the  strands  and  unwinding  the  silk  from  the  cocoons  with  different  ve- 
locities, in  the  manner  and  with  the  intention  herein  described." 


39.  For  an  improvement  in  the  machinery  for  Reeling  Silk  from  the 
Cocoons;  George  Heritage,  Chestertown,  Kent  county,  Maryland, 
December  19. 

It  is  observed  in  the  specification,  that  <<in  the  ordinary  mode  of 
reeling  silk  from  the  cocoons,  and  forming  irova  it  what  is  known  under 
the  name  of  raw  silk;  the  fibres  from  the  respective  cocoons  form  a 
flat,  angular,  or  irregular  thread,  as  they  do  not  receive  any  twist  on 
their  way  to  the  reel  from  the  basin  or  vessel  containing  them.    By 
my  improved  machinery,  I  cause  the  respective  fibres  which  are  to 
form  one  thread,  to  twist  together,  as  the  cocoons  are  unwound,  and 
in  consequence  of  such  twisting  to  form  a  round  thread  when  wound 
upon  the  reel,  which  round  thread  is  much  better  adapted  to  various 
uses  in  the  silk  manufacture,  than  the  raw  silk  as  heretofore  formed.'' 
To  effect  this,  the  basin  in  which  the  cocoons  are  placed  is  attached  to 
a  spindle  with  which  it  revolves,  and  the  basin  is  divided  into  compart- 
ments, so  that  the  water  contained  in  it,  with  the  cocoons,  revolve  with 
it,  and  give  the  desired  twist. 

Claim. — ^<  What  I  claim  as  my  invention  is,  the  giving  to  the  threads 
of  raw  silk,  in  the  operation  of  reeling  the  same  from  the  cocoons, 
such  a  degree  of  twist  as  may  be  desired,  by  giving  a  revolving  mo- 
tion to  the  basins,  or  vessels,  in  which  said  cocoons  are  contained,  the 
same  being  effected  by  an  apparatus  constructed  in  the  manner  herein 
set  forth." 


40.  For  improvements  in  the  Cooking  Stove ;  William  Melsheimer, 
dty  of  Philadelphia,  Pennsylvania,  December  1 9. 

This  stove  has  four  ovens;  two  of  these  are  at  the  ends  of  the  grate, 
or  fire  chamber.  Tliese  are  necessarily  shallow,  but  boilers  may  be 
so  constructed  as  to  be  placed  in  part  within  them.  There  is  a  third 
oven  immediately  behind  the  fire  chamber,  and  above  this  is  the  fourth 
Qiven,  which  stands  above  what  is  ordinarily  the  top  plate  of  the  stove. 
This  oven  projects  in  part  over  the  fire  chamber,  and  is  surrounded  on 
four  sides  by  flues.  The  lower  fltie  passes  over  the  top  of  the  oven 
wbidi  is  behind  the  fire  chamber,  said  oven  receiving  its  heat  firom 
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tbift  flue^  and  from  the  back  plate  of  the  fire  chamber.  The  whole  is 
to  operate  without  dampers,  the  heat  and  draught  being  regulated' by 
the  different  capacities  of  the  flues. 

Claim. — ^^  What  I  claim^  and  desire  to  secure  by  letters  patent,  is  the 
manner  in  which  I  have  armnged  and  combined  the  four  ovens;  one 
at  each  end  of  the  fire  chamber ;  one  immediately  behind  the  fire 
chamber,  with  a  flue  passing  over  the  top  of  it  only;  and  the  fourth  or 
principal  oven  situated  immediately  above  this,  and  extending  in  part 
over  the  fire  chamber,  as  set  forth.''  ^I  also  claim  the  manner  of 
graduating  and  arranging  these  flues,  so  as  to  render  their  regulation 
by  dampers  unnecessary  when  the  ov«ei  is  to  be  heated;  said  gradua- 
tion and  arrangement  being  substantially  the  same  with  that  herein 
made  known.'' 


41.  For  improvements  in  the  Spark  Arrester  ;  Leonard  Phleger,  Phi- 
ladelphia, Pennsylvania,  December  28. 

This  patent  is  for  improvements  on  the  spark  arrester,  patented  by 
Mr.  Phleger  on  the  lOth  of  September,  1840,  and  noticed  in  this  Jour- 
nal voL  ii,  page  337;  to  which  the  reader  is  referred.  The  first 
improvement  is  in  substituting  for  the  elbow  pipes  extending  from  the 
bottom  to  the  top  of  the  outer  case,  in  the  former  patent,  openings  near 
the  top  and  bottom  of  said  case,  and  then  adding  a  jacket  outside  of  the 
whole.  The  second  improvement  is  in  dispensing  with  the  perforated 
cone  of  metal,  and  substituting  a  conical,  or  cylindrical,  tube  perforated 
with  large  holes  near  the  top  and  bottom,  through  which  the  draught, 
sparks,  &c.,  pass  into  the  space  between  this,  and  what  constitutes  the 
outer  case,  as  described  in  former  patent ;  and  in  adding  a  cap  over  the 
space  with  a  fianch  extending  down  a  little  below  the  top  of,  and  of 
greater  diameter  than,  the  outer  case,  by  which  the  draught,  &c.  is  car- 
ried to  the  space  between  this  outer  case  and  the  jacket  outside  of  it, 
as  above  mentioned. 

The  claim  is  confined  to  these  two  improvements. 

42.  For  improvements  in  the  Cooking  Stove ;  Joel  Greene,  Roches- 
ter, Monroe  county.  New  York,  December  28. 

This  is  a  modification  of  that  kind  of  stoves  in  which  the  fire 
chamber  is  above  the  oven.  The  side  plates  of  the  fire  chamber  ex- 
tend up  to  within  a  short  distance  of  the  top  plate,  which  is  pierced  to 
receive  boilers,  &c.,  and  form,  with  the  side  plates  of  the  stove,  the  side 
flues,  the  side  plates  of  the  oven  being  immediately  under  the  side 
plates  of  the  fire  chamber.  The  bottom  plate  of  the  fire  chamber  forms 
the  top  of  the  oven,  and  extends  through  the  side  flues,  and  is  there 
perforated  with  square  holes,  provided  with  registers  to  regulate,  or 
Stop,  the  draught,  and  prevent  its  circulation  around  the  oven.  The 
oven  extends  from  the  front  to  the  back  plate,  and  in  the  back  of  the 
side  flues  there  are  flues  called  angle  flues,  formed  to  conduct  the 
draught  to  the  funnel,  or  pipe,  at  the  back.  There  is  an  opening  lead- 
ing from  the  back  of  the  file  chamber  directly  into  the  pipe,  or  funnel^ 
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goremed,  as  usual,  by  a  damper.  Between  the  bottom  plate  of  the 
OTCQ  and  the  bottom  of  the  stove,  are  arranged  oblique  plates  to  con- 
duct the  draught  m  various  directions  under  the  oven. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the^  arrangement  of  the  side  flues  in  combination  with 
the  angle  flues  and  funnel  as  before  described.  Lilcewise  the  ar- 
nmgement  of  the  register  for  governing  the  draught,  in  combination 
with  the  oblique  plates  under  the  oven,  as  described." 

43.  For  an  improvement  in  Wind  Mills  ;  Isaac  Garver  and  Samuel 
Fahraey,  Washington  county,  Maryland,  December  28. 

This  patent  is  for  a  mode  of  setting  and  shifting  the  sails  of  wind 
milk  The  backs  of  the  sails  are  jointed  to  the  arms,  and  a  rod,  attach- 
ed to  the  back  of  each  sail,  is  connected  with  a  thimble  on  the  shaft, 
by  sUding  which,  the  angle  of  the  sails  is  changed.  The  sails  are  kept 
at  their  greatest  angle  by  a  spring,  the  end  of  which  is  forked  and  fits 
into  a  groove  made  for  that  purpose  in  the  thimble.  Acord  attached  to 
the  thunble  passes  over  pullies  and  down  to  within  reach  of  the  opera- 
tor, by  means  of  which  the  tension  of  the  spring  can  be  overcome, 
and  the  sails  shifted. 

The  claim  is  to  the  <<  arrangement  of  the  rods  attached  to  the  back 
of  the  sails  and  to  the  rim  of  the  thimble,  and  in  combination  there- 
vith  a  spring  for  keeping  the  sails  in  an  extended  position,  instead  of 
cords  and  weights,  which  have  been  used.'' 


44.  For  a  Fire  •Alarm  ;  Rufus  Porter,  Bellerica,  Middlesex  county, 
Massachusetts,  December  28. 

Tue  apparatus  described  in  this  specification,  is  for  giving  notice  of 
fife  in  a  building  by  the  expansion  of  a  bent  bar  of  metal,  the  ends  of 
which  are  made  fast  to  the  bottom  of  the  case  of  the  alarm,  and  its 
middle  connected  by  a  rod  and  hook  with  a  trigger  which  holds  the 
bummer  of  the  bell.  The  expansion  of  the  bent  bar,  which  is  held  by 
both  ends,  increases  the  curvature  and  thus  pulls  the  trigger. 

The  patentee  disclaims  the  invention  of  applying  the  expansion  of 
a  bar  of  metal  by  heat,  to  disengage,  or  liberate  an  alarm,  and  limits 
his  claim  to  the  combination  of  the  bar  of  metal  with  the  parts  consti- 
tnting  the  catch  and  trigger,  and  with  the  hammer  of  the  bell ;  and  also 
the  arrangement  of  parts  constituting  the  escapement  for  working  the 
hammer,  a  description  of  which  we  omit,  as  it  could  not  well  be  un- 
derstood without  drawings. 


.45.  For  improvements  in  Rail  WaySj  and  in  the  mode  of  applying 
power  to  propel  carriages  thereon  ;lohn  Rangeley,  Camberwell, 
^land,  December  28;  patent  to  run  14  years  from  March  S,  1840. 

'Rie  claim  on  which  this  patent  was  granted  will  give  a  good  gen- 
eral idea  of  the  principle  of  the  invention,  viz :  «  The  nature  of  my 
invention,  and  the  best  manner  I  am  acquainted  with  of  performing 
the  same,  having  been  thus  described,  I  declare  that  I  lay  no  claim  to 
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the  TErious  ports  separately)  nor  do  I  confine  myself  to  any  precise 
artangement  of  the  details,  so  long  as  the  peculiarity  of  my  invention 
be  retained;  and,  although  I  have  spoken  of  the  steam  engine,  which 
i  consider  will  be  the  best  motive  power,  in  most  cases,  I  do  not  con- 
fine myself  thereto,  as  other  power  may  be  employed.  But  what  I 
daim,  is  the  mode  herein  described  of  constructing  railways,  whereby 
Che  power  employed  to  propel  carriages  thereon  is  transmitted  by  a 
series,  or  train,  of  wheels,  revolving  on  axles  supported  on  stationary 
bearings  fixed  in  the  line  of  rail  way,  and  in  such  manner  that  the  car- 
riages for  passengers  and  goods  are  caused  to  pass  over  and  be  acted 
on,  and  moved  by,  the  rotary  motion  of  such  wheels,  by  the  contact 
and  friction  of  their  peripheries  acting  against  the  undersides  of  the 
pair  of  running  rails  attached  to  each  carriage,  the  wheels  being  driven 
by  endless  bands  leading  from  the  moving  powerJ 


» 


46.  For  an  improvement  in  Gudgeons j  and  in  the  mode  of  securing 
them  to  shafts  J  fyc;  David  Philips,  Georgetown,  Mercer  county, 
Pennsylvania,  December  28. 

''The  nature  of  this  improvement  consists  m  making  the  gudgeon 
with  wings  radiating  from  its  periphery,  and  with  notched  arms  pro- 
jecting from  said  wings  nearly  at  right  angles  and  in  an  opposite'  di- 
rection from  that  of  the  gudgeon,  which  arms  and  wings  are  let  into 
the  shaft  in  channels  made  therein;  the  wings  being  let  into  the  ends, 
and  the  arms  into  the  sides  of  the  shaft,  which  arms  are  secured  by 
keys  let  into  cross  grooves  in  the  shaft,  and  driven  into  the  notches  of 
the  arms,  which  draw  the  gudgeon  fimaly  against  the  ends  of  the  shafl, 
and  which  are  farther  secured  by  bands  passed  over  the  arms  and 
shaft."  ''  What  I  claim  as  my  invention,  is  the  mode  of  attaching  and 
securing  the  gudgeon  to  the  shaft  by  means  of  the  notched  arms  and 
key^  as  described." 


47.  For  a  Cooking  Closet ;  Joshua  Grime,  Beekmantown,  Westches- 
ter county.  New  York,  December  28. 

An  iron  closet,  with  doors,  and  bars  extending  across  to  receive 
sheets  or  plates  of  metal,  is  built  in  the  jambs  of  a  chimney.  A  fire 
chamber  is  built  in  the  bottom,  with  an  ash  receiver  and  draught  hole, 
and  over  this  fire  chamber  is  a  tube  extending  to  the  top,  the  lower 
end  being  funnel  shaped,  to  receive  and  conduct  ofif  the  smoke,  &c 
to  the  flue.  There  is  an  opening  at  top  leading  into  the  flue  of  the 
chimney,  and  governed  by  a  damper,  for  the  purpose  of  heating  the 
closet  in  the  manner  in  which  ovens  are  heated.  The  various  articles  to 
be  cooked  and  baked  are  placed  on  the  shelves  or  plates,  and  the  doors 
are  then  shut  to  confine  the  heat. 

The  claim  is  to  the  ^'combination  of  a  chimney  flue  or  other  conve- 
nient means  to  create  draught  and  carry  off  the  smoke,  gas,  &c.,  with 
a  closet  constructed  with  the  draught  hole,  fire  chamber,  and  the  open- 
ing and  damper  at  top." 


American  Paienis/or  BeeemAer,  with  Remarks.         \A^ 

48.  For  an  iiaproveaient  in  the  Coffee  Boodter  ;  Abel  SttUmsn^  Po- 
land, Herkimer  county.  New  York,  December  38. 

This  roaster  consists  of  a  sheet  iron  cylinder,  hung  on  gudgeons, 
which  have  their  bearings  in  a  plate  made  to  fit  the  boiler  hole  of  a 
cooking  stove,  so  as  to  expose  the  surface  of  the  cylinder  itself,  when 
revolving,  to  the  direct  action  of  the  heat.  There  is  a  hole  made  in  the 
cDd  of  the  cylinder,  covered  with  mica,  through  which  to  see,  when 
the  coflTee  is  suflEiciently  roasted. 

Claim. — "  I  do  not  claim  as  my  invention  the  combination  of  a  cylin- 
der for  roasting  coffee,  with  a  vessel  adapted  to  the  boiler  openings  of 
a  stove ;  said  vessel  having  a  bottom  to  it  so  as  to  exclude  the  fire  from 
the  heater  5  but  what  I  claim,  is  combining  the  coffee  roaster  with  a  rim 
or  vessel,  open  below,  so  as  to  admit  the  fire  to  the  roaster,  and 
adapted  to  the  stove,  portable  furnace,  or  fire  place  as  herein  set  forth, 
and  the  insertion  of  a  piece  of  mica  or  other  transparent  substance  in 
the  end  of  the  cylinder." 


49.  For  an  improvement  in  the  Spark  Jlrrester;  David  Matthew, 
Schenectady,  New  York,  December  31. 

To  the  top  of  the  chimney  is  attached  a  plate  with  a  hole  in  the 
middle,  larger  than  the  diameter  of  the  chinmey,  and  to  this  is  attached 
a  short  conical  pipe.  The  outer  edge  of  this  plate  is  connected  with 
another  plate,  about  fifteen  inches  above  it,  by  a  wire  gauze,  and  the 
upper  plate  is  provided  with  an  inverted  cone,  placed  immediately 
over  the  chimney.  The  lower  plate,  first  mentioned,  is  pierced  with 
nve  holes,  surrounded  by  conical  pipes  extending  down  a  short 
distance,  to  conduct  the  sparks  into  the  space  between  the  chimney 
and  the  outer  casing.  The  smoke,  sparks,  &c.,  pass  up  the  chimney, 
strike  against  the  cone,  and  are  turned  off,  the  sparks  falling  through 
the  smaiil  conical  tubes  in  the  lower  plate  into  the  space  between  the 
chimney  and  the  outer  casing,  and  the  smoke,  gas,  &c.,  pass  through  the 
wire  gauze  and  then  out  at  the  top,  between  the  wire  gauze  and  the 
outer  casing.  The  claim  is  confined  to  the  combination  of  the  two 
plates,  constructed  in  the  manner  described,  having  a  wire  gauze  ar- 
ranged between  them,  with  the  casing  surrounding  the  chimney  of 
the  locomotive  in  the  form  as  above  set  forth. 


50.  For  improvements  in  the  manner  of  constructing  Locomotive 
Steam  Engines  ;  Matthias  W.  Baldwin,  Philadelphia,  Pennsylva- 
nia, December  31. 

^My  improvement  consists  in  a  new  mode  of  arranging  the  gear- 
ing and  general  connexion  of  the  driving  and  truck  wheels,  in  which 
vrangement  the  connecting  axle  is  retained  in  its  place,  in  part  by 
being  confined  to  the  engine  frame,  and  in  part  by  the  truck  frame, 
in  consequence  of  the  particular  manner  in  which  I  construct  said 
fame.''  The  intermediate  axle,  which  lies  between  the  two  axles  of 
the  track  wheels,  is  driven  by  shackle  bars  from  the  driving  wheels. 
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Notts  on  the  Internal  Improvements  qf  the  Continent  qf  Europe. 

By  L.  Klein,  Civil  Engineer. 

rOOHTIVtrU  TBOX  FAOB  79.] 

IV. — Emperor  FerdinamPs  Northern  Railroad. 

The  fourth  railroad  undertaken  in  Austria  is  the  most  extensive  in 
Europe,  as  it  will,  when  completed  with  all  its  branches,  have  a  length 
of  nearly  400  miles ;  I  shall  therefore  be  excused  for  giving  a  some- 
what more  detailed  account  of  it.  The  main'line  commences  at  Vien- 
na, the  capital  and  residence  of  the  Austrian  Empire,  and  terminates 
at  Bochnia  in  Galicia;  from  this  line  branches  go  to  Stockerau,  Brunn, 
Olmutz,  Troppau,  Dwory  and  Wielitchka;  a  branch  is  also  to  lead  to 
Presbury  in  Hungary. 

Though  projected  as  early  as  1830,  it  was  not  until  the  4tb  of  March, 
1836,  that  the  imperial  privilege  for  this  gigantic  undertaking  was 
granted  to  Baron  Rothschild,  in  Vienna,  authorizing  the  formation  of 
acompany  with  a  capital  of  seven  millions  of  dollars.  The  latter  was 
immediately  subscribed,  and  on  the  7th  of  April,  1837,  the  works  were 
commenced.  In  November  of  the  same  year,  the  first  trips  were  made 
to  Wagram,  a  distance  of  seven  miles,  and  on  the  7th  of  July,  1839, 
the  line  from  Vienna  to  Brunn  (the  capital  of  Moravia)  was  put  into 
operation.  With  the  forty-nine  miles  opened  in  the  present  year,  there 
are  now  140  miles  in  operation,  and  forty  miles  more  will  be  comple- 
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ted  in  the  course  of  two  months.  Other  fifty-three  miles  are  in  pro- 
gress of  construction,  and  as  many  miles  located,  which  will  be  com- 
menced as  soon  as  the  necessary  funds  are  procured. 

Amongst  the  principal  objects  of  the  northern  railroad  is  the  trans- 
portation of  oxen  from  the  interior  of  Galicia  to  the  Residence;  it  has 
been  estimated,  that  not  less  than  90,000  are  coming  annually  in  this 
direction.  By  connecting  several  important  cities  with  Vienna,  this 
railroad  will  also  command  a  great  travel  and  a  considerable  trajficin 
produce  and  merchsmdize;  it  will  in  every  case  contribute  lai^ly  to 
develope  the  resources  of  those  provinces  through  which  it  passes,  and 
will  become  still  more  important  by  its  connexion  with  the  Warsaw 
smd  Vienna,  the  Bochnia  and  Lemberg,  and  the  Upper  Silesian  rail- 
roads, of  which  the  first  and  the  third  are  already  in  progress. 

The  following  sections  of  the  Emperor  Ferdinand's  northern  rail- 
road are  either  completed,  or  in  progress  of  construction: 

1.  From  Vienna  to  Lundenburg,  main  line,  (opened)  48  miles 

2.  From  Lundenburg  to  Brunn,  branch,  (opened)  43 

3.  From  Lundenburg  to  Hradish,  main  line,  (opened)  35 

4.  From  near  Vienna  to  Stockerau,  branch,  (opened)  14 

5.  From  Hradish  to  Prerau,  main  line,  (nearly  completed)    26 

6.  From  Prerau  to  Olmutz,  branch,  do.  14 


Total  length  completed  or  nearly  so,  180  miles 

7.  From  Prerau  to  Ostrau,  main  line,  (in  progress)  53 

8.  From  Ostrau  to  Oswiecin,  where  the  Warsaw  and  Vienna 

railroad  terminates,  main  line,  (located,  but  not  com- 
menced) 49 
TTotwithstanding  the  great  extent  of  this  railroad,  it  meets  no  where 
with  extraordinary  difficulties ;  in  passing  the  different  summits,  which 
divide  the  waters  of  important  rivers,  it  requires  neither  tunnels  nor 
inclined  planes.  The  curves  have  no  radius  shorter  than  1509  feet, 
and  the  steepest  grade  is  17.6  feet  per  mile,  or  1  in  300.  This  grade 
has  been  adopted  as  a  maximum  for  the  whole  line,  it  being  regarded 
here,  as  in  England,  a  very  steep  grade. 

With  the  exception  of  only  nineteen  miles  from  Vienna,  to  where 
the  branch  road  to  Presburg  is  to  leave  the  main  line,  the  road  has 
only  a  single  track  of  the  ordinary  width  of  4  feet  8  J  inches.  The 
width  of  the  road  bed  is  12J  feet,  and  the  slopes  are  «  U  to  I.  On 
the  line  firom  Vienna  to  Brunn  of  ninety-one  miles,  now  two  years  in 
operation,  the  following  works  have  been  executed.  Excavations  and 
embankments,  6,012,500  cubic  yards;  3708  feet  of  wooden  bridges, 
tfie  most  remarkable  of  which  are  those  over  the  Danube  at  Vienna 
of  1960  feet  in  length,  with  spans  of  60  feet;  488  feet  of  wooden 
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bridges  with  stone  pieis ;  24  stonq  bridges  and  viaducts  with  228  arches 
of  different  spans;  116  culverts;  198  road  crossings,  of  which  31  are 
iiodery  6  over,  and  the  remainder  level  with,  the  railway. 

The  superstructure  consists  of  the  iron  T  rail  of  40  lbs.  per  yaid, 
restiBg  in  chairs  fastened  upon  cross  ties  of  oak,  larch,  or  fir,  71  feet  in 
length  and  12  inches  in  diameter,  half  round,  and  placed  Si  feet  apart 
upon  a  bed  of  gravel,  12  inches  thick.  The  chairs  at  the  joints  weigh 
ISlbs.,  the  others  12  lbs.,  and  the  rails  are  fastened  into  them  by  two 
iron  keys  driven  in  from  both  sides  of  the  diair  outside  the  track.  The 
rails  were  partly  imported  from  England,  partly  manufactured  in  Aus- 
tria, and  the  cost  per  ton  (2240  lbs.)  was  in  both  cases  from  130  to  135 
dollars!  owing  to  the  high  duty  on  imported  iron,  and  to  the  inexpe- 
rience in  the  manufacture  of  rails  at  home.  The  price  of  the  chairs 
was  44  dollars  per  ton,  delivered  to  the  road. 

The  system  adopted  here  in  letting  the  works  is  different  from  that 
generally  followed  in  America,  and  deserves  to  be  noticed.  The  line 
for  a  section  of  the  railroad  being  definitely  fixed  and  located,  the  pro- 
files, showing  the  excavations  and  embankments,  and  the  plans  of  all 
the  works  of  art,  as:  bridges,  viaducts,  road-crossings,  culverts,  &c., 
are  executed  with  the  necessary  detail,  and  then  the  estimates,  found- 
ed upon  the  prices  of  materials  and  labour  in  the  district  through  which 
the  line  passes,  and  which  are  ascertained  with  the  utmost  precision, 
are  prepared  accordingly.  Contractors,  of  whom  there  are  seldom 
more  than  two  or  three  parties,  then  inspect  the  plans  and  estimates, 
and  in  their  written  proposals  declare  ydr  how  much  per  cent  below 
tht  t9iimaied  amount  they  offer  to  execute  the  works.  Generally, 
the  latter  are  let  at  from  eight  to  twelve  per  cent,  below  the  Engineers' 
estimates,  and  the  contractors  are  nevertheless  realizing  a  good  profit. 
They  let  the  works  again  in  smaller  sections  to  sub-contractors,  who 
employ  many  female  labourers,  who  work  for  low  wages.  The  super^ 
structure  is  not  let  to  contractors,  the  object  of  the  company  being  to 
tosure  a  more  solid  smd  durable  work. 

Besides  the  principal  depots  at  the  termini  of  the  main  line  and 
brauch  roads,  and  the  smaller  ones  at  the  intermediate  stopping  places, 
there  are  along  the  line  small  houses  for  the  men  who  watch  and  re- 
pur  the  load,  at  intervals  of  from  1  to  li  mile;  80  such  houses  are  be- 
tveen  Vienna  and  Brurm. 

The  company  own  at  present  thirty  locomotive  engines,  of  which 
one  was  built  in  Vienna,  twenty-*four  were  imported  from  England, 
^  five  from  America.  Of  the  latter,  the  <<  Baltimore,"  manufactured 
by  Messrs.  Baldwin,  Vail  &  Hufty,  in  Philadelphia,  has  been  upon 
the  road  but  a  short  time,  and  promises  to  surpass  all  others  in  her  per- 
formances, as  she  does  by  her  workmanship  and  the  beautiful  ar- 
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rangement  of  her  parts.  The  other  means  of  transportation  consist 
in  about  ISO  passenger  cars  of  three  different  classes,  and  200  freight 
cars.  All  the  cars  are  four  wheeled,  and  have  wheels  with  wrought 
iron  tires. 

According  to  the  last  report  of  the  Directors,  the  following  sums  had 
been  expended  up  to  the  Slst  of  October,  1840: 

For  the  principal  station  at  Vienna,  197,862  Dollars. 

<<  the  section  No.  1,  from  Vienna  to  Lundenburg,  1,450,832 
«  the  section  No.  2,  <*  Lundenburg  to  Brunn,  1,262,877 
<<    the  other  sections  from  Lundenburg  towards 

Olmutz,  1,548,977 

"    a  second  track  from  Vienna  to  Gaensemdorf, 
and  for  other  preparatory  works  towards  the 
construction  of  the  branch  road  to  Presburg,    346,671 
"    the  branch  road  to  Stockerau,  77,547 

Inventory  account — outfit,  456,252 

Interest  account,  84,785  * 

Surveys  for  the  Railroad  to  Prague,  3,178 


Total,  5,428,981  Dollars. 

Up  to  the  present  period,  the  total  amount  expended  by  the  com- 
pany of  the  Northern  Raihroad,  will  exceed  six  millions  of  dollars. 

Amongst  the  above  sums  is  the  interest  paid  to  the  Stockholders 
at  the  rate  of  94.00  per  annum  on  their  instalments.  It  is  a  general 
^custom  on  the  continent,  that  Stockholders  receive  interest  on  the 
sums  paid  in  by  them,  from  the  day  of  the  first  instalment  imtil  the 
road  is  put  into  operation.  It  is  an  expedient  to  induce  those  capital- 
ists to  subscribe,  who  would  be  unwilling  to  invest  their  money,  if 
they  had  to  wait  several  years,  before  getting  any  interest  or  profit. 
It  needs  not  be  mentioned,  that  the  proceeding  is  entirely  illusory,  as 
the  interest  must  be  paid  from  the  Stockholders'  own  money. 

If  we  deduct  this  interest,  we  find  the  cost  of  the  railway  from  Vi- 
enna to  Brunn  with  the  depot  at  Vienna,  2,713,586  dollars,  and  as  the 
length  is  ninety-one  miles,  the  cost  per  mile  of  railroad  with  a  single 
track,  exclusive  of  outfit  was  29,800  dollars;  with  outfit  33,000  dollars. 

From  the  first  of  November,  1838,  to  the  31st  of  October,  1839,  in 
which  period  the  railroad  has  been  entirely  opened  only  during  four 
months,  the  total  number  of  passengers  conveyed  was  263,886,  the  in- 
come 125,080  dollars. 

In  the  year  ending  dlst  of  October,  1840,  there  have  been  transport- 
ed over  the  road  between  Vienna  and  Brunn: 
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t28,368  pasBengen^  who  paid  £01^61  Dollars. 

32,160  tons  of  goods  90,063 

Income  from  other  sources,  2,54S 


Total  gross  income,  d94,l72  Dollars; 

or,  3,233  dollars  per  mile,  equal  to  10  per  cent.^  on  the  capital  of  oon« 
structioiL 

The  expenses  of  working  the  railroad  have  been  during  the  same 
period,  225,547  dollars,  or  2,478i  dollars  per  mile,  leaving  only  68,625 
doiiars  as  net  profit,  whidi  is  2i  per  cent,  on  the  capital  of  construe^ 
tion.  The  number  of  miles  traveled  by  all  the  engines  was — 188,100; 
the  expenses  per  mile  of  travel  amounted  therefore  to  1  dollar  25  c^its. 
The  principal  cause  of  the  comparatively  large  expenditure  is  to  be 
ibond  in  the  great  cost  of  the  fuel,  for  which  coke  and  coal  broi^ht 
from  great  distances  have  hitherto  been  employed;  the  expenses  for 
fuel  alone  amounted  in  1840  to  not  less  than  98,533  dollars,  or  to  52.4 
cents  per  mile  of  travel. 

Up  to  the  first  of  April,  1841,  the  passenger  fare  has  been  per  mile 
in  the  first  class  cars  3.16  cents,  in  the  second  clsiss  2.01  cents,  and  in 
the  third  class  1.58  cents.  The  average  receipt  per  passenger  per 
mile  in  1840,  was  1.77  cents;  the  average  income  or  charge  per  ton 
per  mile  5.1  cents.  Since  April  1841,  the  passenger  fare  has  been 
increased  to  4.25  cents  in  the  first,  2.65  cents  in  the  second,  and  1.77 
eents  in  the  third  class  cars. 

In  the  course  of  this  summer,  several  trials  have  been  made  with 
heavy  transports  of  oxen  from  Hradish  to  Vienna,  a  distance  of  83 
miles.  From  100  to  180  oxen  were  carried  in  a  train,  each  car  con- 
taining six  to  eight.  The  cars  are  open  on  top,  and  only  provided  with 
i>arriers  on  tlie  four  sides;  the  oxen  stand  sideways,  and  are  tied  on  the 
car  with  ropes.  As  the  trip  is  made  in  seven  or  eight  hours,  they  re- 
ceive no  food  on  the  road.  A  commission,  specially  appointed  for  this 
purpose,  inspected  the  cattle  when  they  arrived  at  Vienna,  and  de- 
clared, that  the  conveyance  upon  the  railroad  is  in  no  way  injurious. 
The  butchers  also  were  perfectly  satisfied  with  the  result,  and  are  con- 
tented to  receive  their  supply  in  this  new  manner. 

[to  bb  coBTnruBO.] 


TOB  TBB  JOtrBBA^L   OF  THB  niHSXIV  VrSTITUTB. 

Description  of  the  new  TVetck  now  being  laid  upon  the  Baltimore  and 
Ohio  Railroadj  from  Harper's  Ferry  in  Virginia^  to  Cumber- 
land  in  Maryland^  a  distance  of9S  miles, 

Commiinicated  by  Bsif  javib  H.  Latrobe,  Civil  Engineer. 

The  rail  is  of  rolled  irony  imported  from  England ;  it  is  of  the  bridge, 

13* 
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trough,  or  inverted  U  section,*  3i  inches  in  height,  41  inches  in  width 
at  the  base,  and  2i  inches  from  out  to  out  of  the  sides  of  the  upright 
stems ;  the  bars  are  in  lengths  of  20  feet,  with  their  ends  cut  square, 
and  weigh  340  pounds  each,  or  51  lbs.  per  lineal  yard. 

The  rolled  iron  raily  is  supported  throughout  its  length,  by  a  con- 
tintwus  bearing  of  sawed  timber,  4i  by  8  inches  in  section,  and  in 
lengths  of  20  feet,  like  the  rail-bars  and  sub-sills. 

The  continuotis  bearing,  reposes  flatwise  upon  rro^^-^te^and  bear- 
ing bhckSf  the  cross-lies  being  4i  by  6  inches  in  section,  laid  flat- 
wise upon  the  sub-sillsy  and  notched  on  the  top  li  inch  deep  and  8 
inches  wide,  to  receive  the  continuous  bearing;  this  notch  being  cut 
I  ths  of  an  inch  deeper  on  the  side  next  the  centre  of  the  track,  so  that 
the  continuous  bearings  when  laid  on  both  sides,  mutually  decUne 
towards  each  other  at  the  rate  of  8  ths  of  an  inch  in  8  inches,  or  1  in 
1 3,  thus  bringing  the  top  of  the  iron  rail  also,  into  a  plane  of  this  incli- 
nation, which  is  the  same  as  that  of  the  cones  of  the  wheels  now  used 
upon  the  Baltimore  and  Ohio  Railroad. 

The  bearing  blocks  sltb  3  by  6  inches  in  section,  and  1  foot  in  length, 
they  are  laid  crosswise  to  the  track  upon  their  flat  sides,  and  support 
the  continuous  ieart/};^' at  points  intermediate  to  the  ties,  without  any 

notching. 

The  cross-tiesy  BiTe  laid  5  feet  apart  between  their  centres,  as  are  the- 
bearing  blocks,  and  hence,  the  continuous  bearing  is  supported  at 
points  2i  feet  asunder,  if  we  measure  from  centre  to  centre  of  the  sup- 
ports, or  has  unsupported  spaces,  of  but  2  feet  lineal  in  the  clear  be- 
tween their  sides. 

The  cross-ties  and  bearing  blocks,  rest  upon  sub-sills,  3  by  10  inches 
in  section,  and  also  in  lengths  of  20  feet;  at  every  point  of  support,  the 
continuous  bearings,  the  cross-ties  or  bearing  blocks,  and  the  sub* 
sills,  are  pinned  together  by  tree-nails  H  inch  in  diameter,  and  going 
quite  through  the  three  timbers;  but  where  the  joinings  of  the  con^ 
tinuous  bearing  occur  above  a  tie,  two  tree-nails  of  an  inch  in  diam- 
eter (one  in  each  of  the  meeting  ends  of  the  continuous  bearing)  are 
used. 

The  joinings  of  the  rail-bars  upon  the  opposite  sides  of  the  track, 
break  joint  with  each  other  midway  of  their  lengths;  they  also  break 
joint  at  the  same  time  with  the  continuous  bearings  upon  which  they 
rest,  and  these  in  like  manner  break  joint  with  the  sub-sills;  every 

*  This  pattern  of  rail,  which  in  section  yery  much  resemblee  the  letter  U  inverted,  and 
hence,  in  technical  phraaeobgy,  ooght  perhapa  to  be  called  the  U  rail ;  waa  invented  bj  8. 
v.  Merrick,  Esq.,  of  Philadelphia,  in  1831,  and  by  him  denominated  the  Trough  rail,  from 
its  resemblance  wb^n  inverted,  to  a  trough.  (See  the  number  of  this  Jonmal  for  AQgast, 
1885.)  It  has  been  used  upon  the  VITilmington  and  Susquehanna^ Railroad,  in  this  C0Dnt7,.and 
the  Great  Western  Railway  in  England,  and  continues  to  give  very  satisfactory  resuUs. — Ed. 
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joint  of  two  adjaceDt  timbers  of  the  continuous  bearings^  is  made  to 
fall  upon  a  cross-tiej  and  all  the  joinings  in  the  track  are  merely  square 
butt  joints,  no  scarfs  being  used;  by  this  system  of  distributing  the 
veak  and  strong  points,  the  strength  of  the  track  is  equalized. 

A  cast  iron  joint  chair j  weighing  71  lbs.  is  placed  under  the  ends  of 
every  two  adjacent  rail-barSj  and  a  centre  chair j  also  of  cast  iron, 
weighing  4  lbs.  under  the  middle  of  each  rail. 

VoR  joint  chairs  J  together  with  the  rail-bars  j  are  fastened  down 
on  the  continuums  bearing  by  two  vertical  screw-bolts,  (one  on  each 
side  of  the  chair)  going  through  oblong  mortise  holes  made  in  the  tim« 
ber,  and  also,  through  similar  apertures  in  cast  iron  bearing-plates^ 
fastened  up  against  the  bottom  of  the  continuous  bearings  in  the  in* 
tenral  between  two  supports,  but  close  to  one :  the  screw-bolt  is  formed 
with  an  oblong  square  head,  fitting  the  mortise  hole  in  one  direction 
only,  80  that  by  making  a  half  turn  with  it  after  its  head  has  descend- 
ed below  the  bearing  plate  just  mentioned,  it  laps  over  the  sides  of 
the  oblong  hole  in  that  plate,  and  falling  into  a  recess  cast  for  the  pur- 
pose, when  drawn  up  by  the  nut,  the  bearing  plate  is  thus  made  to 
grasp  the  continuous  bearing  firmly;  whilst  the  nut  being  screwed 
down  upon  a  wrought  iron  washer  and  zinc  plate,  (designed  to  pro- 
tect the  iron  by  galvanic  action)  which  lap  upon  the  projecting 
bafle,  or  feet  of  the  contiguous  bars  of  the  U  rail,  they  are  thus  secured 
to  the  joint  chair,  and  the  latter  to  the  continuous  bearing* 

The  centre  chair,  and  the  middles  of  the  rail-bars,  are  held  down 
on  the  continuums  bearitig  by  four  brad  headed  spikes,  (each  4i  inches 
long  and  ^-^  square  in  the  shank;)  and  the  iron  rail  between  the  joint 
and  centre  chairs  is  held  by  twelve  similar  spikes  driven  in  pairs* 
(one  on  each  side)  at  intervals  of  2i  feet. 

The  chairs  are  let  their  own  thickness  (Ithof  an  inch)  into  the  con- 
tinttotis  bearing,  so  that  their  tops  are  flush  with  the  upper  surface 
of  the  latter,  and  the  bottom  of  the  rail  bears  fairly  upon  both. 

The  chairs  have  each  a  projection  going  up  vertically  into  the  hollow 
of  the  rail,  and  two  horizontal  semi-circular  projections  on  their  ends  to 
fit  into  half  round  mortises  in  the  wood,  to  prevent  lateral  motion. 

The  centre  chairs,  moreover,  have  two  square  projections  on  the 
^per  surface,  which  fit  notches  of  the  same  dimensions  ( {ths  of  an 
iach  square)  in  the  feet  of  the  rail,  to  confine  the  bars  from  longitudi- 
nal movement.* 
The  whole  of  the  track  is  laid  upon,  and  partly  imbedded  into,  a 

*  The  aea^  of  the  ]»il  in  the  chain,  is  eley&ted  ahoot  |th  of  an  inch  ahore  the  rest,  and 
^  caitiiigB  being  made  ai  aofl  ai  poaaible,  tbii  admita  of  a  portion  of  the  aeat  being  tooled 
**syt  wbeoeYer  neceiaaiy,  to  enable  a  compensation  to  be  niade  tor  sntaU  irregularitiea  in 
^  hoghis  off  cotttigaooa  tails^ 
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ballasting  of  broken  stoue,  composing  a  mass  of  open  materialr--eD- 

tirely  pervious  to  water — 10  feet  wide  at  bottom,  8  feet  at  top^  and ) 
foot  in  depth:  the  lower  part  consisting  of  stone  broken  to  pass  every 
way  through  &  2  inch  ring,  and  the  upper  part  of  such  as  will  in  like^ 
manner  pass  a  4  inch  ring:  the  base  of  the  ballasting  is  about  4)"=== 
inches  below  the  bottom  of  the  sub-sillf  and  its  top,  level  with  the  upper 
surfaces  of  the  cross-tiesy  or  3  inches  below  the  top  of  the  continwna 
bearing.  The  distance  between  the  iron  rails,  or  the  gauge  of  th 
railway,  is  4  feet  8i  inches. 

R^erences  to  the  Plate. 

A  General  plan  of  the  superstructure.  ^ 

B  Side  view  do.  = 

C  Transverse  section  do. 

D  Side  view  at  the  joint  of  the  rail,  showing  the  rait  and  its  ftsten:^ 
ings  to  the  continuous  bearing.  ^ 

E  Gross  section  through  the  continuous  bearing  at  the  joint  of  a  raiP" 
F  Plan  of  the  joint  chair. 
G  End  view  of     do. 
H  Plan  of  the  centre  chair. 
I    End  view  of       do. 
J    Plan  of  the  bearing  plate. 
K  Plan  of  the  screw  bolt. 

L  Cross  section  through  the  rib  of  the  bearing  plate, 
M  Plan  of  the  nut  and  washer. 

Scale  of  A,  B,  and  C,  ith  of  an  inch  to  the  foot,  the  remainder,  being 
the  detailsy  are  drawn  quarter-size. 

Baltimore,  Md,,  Feb,  1,  1842. 


Remarks  upon  the  above.  By  Ellvvood  Morris,  C.  E.,  one  of  the 
Collaborators  for  the  Department  of  Civil  Engineering. 

We  invite  attention  to  the  foregoing  plan  of  Railway  superstruc- 
tyre,  as  embodying  in  a  great  measure,  the  experience  acquired  by 
the  railway  practice  of  the  country.* 

In  1838,  Messrs.  Knight  and  Latrobe,  the  distinguished  Engineers 
of  the  Baltimore  and  Ohio  Railroad,  were  specially  commissioned  to 
visit  the  most  important  railways  in  the  United  States,  with  the  view 

*  From  an  inspection  of  the  railways  of  general  trade,  which  have  been  the  longest  in  uae, 
the  writer  is  strongly  diflposedi  to  conclude,  that  it  will  eventually  be  feufld  advisable  in  such 
railroads  as  carry  a  very  heavy  traffic,  and  the  earthworks  of  which  have  acquired  the  requi- 
site stability,  to  lay  the  superstructures  in  a  bed  of  concrete,  as  has  been  suggested  in  the 
London  Mechanic's  Magazine;  the  expense  of  which,  in  such  case«,  would  probably  be  com- 
pensated by  the  additional  smoothness  of  surface,  and  freedom  from  derangement,  which  soch 
a  foundation  might  fairly  be  ezpeo'ed  te  impart  to  railways.. 
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of  availing  ihemselves  of  the  experience  of  the  whole  country,  in  fra- 
ming a  plan  for  a  new  track,  then  about  to  be  laid  between  Baltimore 
and  Federick,  to  replace  the  original  superstructure,  of  which  the  wood 
work  had  decayed  and  required  renewal,  and  the  stone  continuous 
bearings  had  ceased  to  give  satisfaction. 

The  results  of  the  observations  of  these  Engineers,  were  reported 
to  the  Directors  of  the  Baltimore  and  Ohio  Railroad  Company,  in  an 
able  and  elaborate  memoir,  describing  minutely  the  rails,  fastenings, 
&c.,  of  the  most  conspicuous  railroads  then  actually  in  operation,  or 
Dearly  completed;  they  discussed  in  detail  the  merits  of  the  various 
plans  of  railway,  which  came  under  their  observation;  and  ultimately 
recommended  a  superstructure  having  a  sub-sill  and  cross-ties,  sur- 
mounted by  a  rolled  ironH  rail  of  50  lbs.  to  the  yard,  in  lengths  of  18 
feet,  with  angular  joints,  and  for  which  the  cross-ties  formed  isolated 
bearings  of  2i  feet  asunder,  fromcentre  to  centre,  except atthe  ends  of 
the  bars,  where  the  bearings  were  made  but  li  feet,  conformably  to 
Barlow's  experiments;  this  superstructure  was  designed  to  be  em- 
bedded in  a  broken  stone  ballasting,  of  one  foot  deep;  and  many  miles 
upon  this  plan  were  laid  in  1839,  and  have  since  been  in  constant  use. 

A  number  of  railways  have  been  laid  down  without  any  sulhsills, 
and  if  they  could  be  properly  dispensed  with,  it  would  certainly  be 
desirable;  but  it  is  found  in  practice  that  detached  sleepers,  resting 
either  on  the  grade  directly,  or  on  broken  stone,  settle  so  unequally, 
^  soon  to  render  the  road  dangerously  rough;  and  hence,  a  strong 
Mng  in  favor  of  sub-sills  to  equalize  the  settlement  of  superstruc- 
tures, has  grown  up  amongst  Engineers,  and  it  is  certain  at  least,  that 
tbey  are  used  upon  the  best  railways  in  the  country. 

Though  there  are,  of  course,  some  variations  in  the  details  of  the 
fastenings,  &c.,  the  superstructure  above  described  differs  from  that 
^opted  in  1838 — at  the  suggestion  of  the  same  gentlemen — ^mainly  in 
two  particulars: 

1.  In  having  a  continuous  bearing  qf  timber  beneath  the  rolled 
iron  rail,  upon  which  it  rests  throughout  its  length. 

2.  In  the  adoption  of  the  U,  bridge,  or  trough  section,  for  the  iron 
tail,  in  lieu  of  either  the  T  or  H  patterns. 

These  two  essential  variations  from  the  plan  of  railway  supcrstruc- 
ttire,  reconmiended  by  Messrs.  Knight  and  Latrobe,  in  1838,  are  fully 
justified,  if  not  absolutely  demanded,  by  the  practical  experience 
upon  these  points,  now  dawning  upon  the  country ;  which  at  an  ear- 
lict  period  in  the  history  of  railways,  could  not  perhaps  have  been 
foreseen,  and  certainly  was  not  anticipated. 

With  regard  to  the  first  point,  a  close  observation  of  such  of  the 
^erican  railroads  as  have  been  the  longest  in  use — possessed  of  the 
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largest  trade — and  traveled  by  the  heavy  locomotive  steam  engines, 
which  are  now  so  common,  will  fully  satisfy  any  professional  man. 
that  the  alternate  succession  of  ^rigid  paints  and  flexible  apaeesy^ 
which  inevitably  results  from  the  employment  of  isolated  bearings, 
tends  to  a  more  rapid  destruction,  both  of  the  locomotive  machinery 
and  of  the  road  itself,  than  is  likely  to  ensue,  where  the  iron  edge  rails 
are  sustained  upon  continuous  bearings  of  timber  of  heavy  propor- 
tions; which  plan  has  also  the  recommendation  of  having  already  been 
practically  tested  upon  the  Baltimore  and  Port  Deposite,  and  Wash- 
ington branch  railroads  in  this  country,  and  the  Great  Western,  and 
London  and  Croydon  railways  in  England — with  satisfiietory  results 
in  each  of  these  cases,  so  far  as  the  writer  is  informed — besides  being 
employed  upon  some  other  important  railways  in  America,  which  are 
now  in  the  course  of  construction. 

Concerning  the  second  point,  or  the  secticmal  form  of  the  rail — we 
will  observe  that  the  top  table  of  the  bars,  upon  which  the  wheels  run, 
in  the  T  and  H  forms — being  supported  in  the  centre  alone  by  a  single 
upright  stem,  in  thickness,  about  one  fourth  only  of  the  width  of  the 
head— soon  crushes  off  on  one  side  or  the  other  of  the  centre,  and  ren- 
ders it  necessary  to  reverse  the  position  of  the  bars. 

On  the  Baltimore  and  Ohio  Railroad,  as  the  writer  is  informed, 
already  has  occasion  been  found  to  reverse  the  position  of  a  number 
of  the  bars  (of  the  track  laid  with  the  50 lbs.  H  rails  in  1839)  whose 
inner  flanges  have  partially  peeled  off!  and  upon  the  Columbia  Rail- 
road, which  has  been  but  seven  years  in  use,  rolled  iron  rails  of  the  T 
and  H  forms  may  be  seen  in  every  stage  of  destruction  ;*  and  though 
a  portion  of  the  disintegration  which  may  there  be  witnessed,  is  un- 
doubtedly owing  to  the  intrinsic  structure  of  rolled  iron,  and  hence 
can  only  be  postponed,  and  not  annihilated,  by  any  change  of  form  or 

*  Time  was,  when  Engineen  geoenllj,  were  under  ibe  ioiprasiion  that  rolled  iron  edge 
rule  of  50  Ibe.  to  the  yard,  would  last  from  forty  to  sixty  years,  but  experience  is  ftst  disaipa- 
ting  all  such  ideas,  by  demonstrating  that  the  duration  of  rails  of  malleable  iron  is  not  deter* 
mined  by  mere  superficial  wear,  but,  by  the  time  wJdeh  it  requires  for  a  given  trade  rolling 
upon  them^  to  disrupt  the  bare  into  their  elementary  lamiruB  ;■  and  the  present  indicatioDt 
of  experience  are,  that  upon  railways  possessing  an  amount  of  trade,  equal  to  tliat  which  an^ 
nnally  travenes  the  railroad  between  Philadelphia  and  Colombia,  roUed  iron  edge  nils  of  the 
T  and  H  forms  and  of  ordinaiy  dimensions,  will  not  endure  more  than  ten  yeark 

That  the  public  authorities  of  our  state  are  becoming  aware  of  the  probability  of  this,  may 
be  inferred  from  the  following  extract  taken  ftom  the  late  report  on  the  condition  of  the  Co- 
lumbia  railroad,  made  to  the  Canal  Commissioners  of  Pennsy  Wania,  by  W.  B.  Hofeagle, 
Esq.,  the  Engineer  in  charge  of  that  woik  during  the  past  year. 

"  One  foct,  (says  Mr.  Hufnagle)  however,  cannot  be  concealed,  that  the  iron  rail  which 
forms  the  heaviest  item  in  the  construction  of  a  railway,  exhibite  strong  symptonis  of  coming 
destruction,  and  even  now,  a  portion  should  be  replaced  with  new  iroo  of  an  improved  pet. 
tm ; — the  fauniue  of  which  it  is  composed  appear  to  hate  beooma  detached,  and  exfoliate 
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pattern;  stiU  it  mast  be  admitted,  that  if  the  top  table  of  the  rail  had 
beeQ  so  supported  as  to  prevent  it  from  being  forcibly  disrupted  from 
its  Tertical  stem,  and  thus  render  it  subject  alone  to  the  natural  eKfo- 
iiatioDSi  which  occur  when  malleable  iron  is  exposed  to  a  series  of 
great  lolling  weights,  the  durability  of  that  railway  would  have  been 
essentially  increased. 

The  sort  of  support  to  the  head  of  the  rail,  which  practice  now 
shows  to  be  necessary,  is  given  by  the  double  stems  of  the  U  section, 
aod  not  by  the  single  one  of  the  T  figure ;  consequently,  it  seems  to 
the  writer  that,  experience  on  existing  works,  demands  in  future  ones 
the  adoption  of  the  former  pattern,  in  outline  at  least;  for  it  is  a  quesr 
tion  which  time  alone  can  determine,  whether  we  shall  not  finally 
come  to  a  solid  bar  rail  as  the  best;  for  the  present,  however,  it  will 
probably  be  the  proper  course  to  use  the  U  rail  as  now  rolled  hoUow, 
in  which  form,  as  it  can  be  made  as  light  as  the  T  and  H  patterns,  its 
superior  durability  will  gradually  cause  rails  of  the  latter  figure  to  pass 
from  use,  and  give  place  to  those  of  the  former  pattern,  unless  a  su- 
perior section  should  meanwhile  be  introduced. 

To  support  tiiese  views,  it  would  be  easy  to  cite  further  examples 
of  the  decay  of  rails  of  the  T  and  H  forms;  but  it  seems  scarcely  to 
be  necessary,  and  upon  the  whole,  we  are  disposed  to  conclude  that  the 
experience  of  the  country,  up  to  this  time,  indicates  the  propriety  of 
adopting  in  future  railway  superstructures,  a  continuous  bearing  of 
timber  laidurith  a  Urail^  upon  a  suitable  substructure^  in  prefer- 
ence to  any  of  the  other  plans  now  in  use,  most,  if  not  all  of  which, 
seem  on  trial  to  possess  fewer  practical  advantages. 

In  fine,  the  new  superstructuro  of  the  Baltimore  and  Ohio  Rail- 
road, appears  to  combine  in  its  plan,  a  sufficient  provision  to  satisfy 
the  most  important  requisites,  in  favor  of  which,  the  railway  practice 
of  the  country  has  pronounced — ^viz  : 

1.  That  to  guard  against  disturbance  by  frost  or  rainy  weather,  the 
wperstructure  ought  to  be  embedded  in  a  ballastitig,  entirely  per- 
sons to  water,  and  of  a  sufficient  depth. 

2.  That  to  prevent  the  track  from  spreading  laterally,  numerous 
^ms-Hes  should  be  employed. 

3.  That  to  prevent  unequal  settlement  of  the  cross-ties  (which  also 

^^  the  praaai9  of  the  can,  thereby  lequiriiig  Uie  rail  to  be  ravened,  or  rendered  ueeleae, — 
^iwenkm  haa  ao  frequently  taken  place  that  prudence  would  dictate  the  importation  of  at 
lent  50  toaa  to  aupply  the  defective  parta." 

Hot  ia  a  atriking  verification  of  the  prediction  made  many  yean  ago  concerning  raila  of 
■•DMUe  inm  by  W,  Cfaapinan,  of  If ewcaatle,  a  diatingniahed  Entfiah  Engineer,  (aee  Wood 
^niboadt)  whoee  opiniona  were  then  atrenuonaly  combated  by  other  Engineera,  who  moat 
***!«  woD,  admit,  that  Mr,  Chapman'a  antidpationa  were  truly  propheiic* 
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form  detached  supports  for  the  rails  or  contioaoiis  bearings)  subsHh 
of  wood  are  indispensable. 

4.  That  to  render  the  road  more  smooth,  more  equal  in  strength 
throughout,  capable  of  canying  greater  weights  than  roads  of  isola- 
ted bearing,  and  exempt  from  «rigid  points  and  flexible  ^aces/' 
continuous  bearings  of  timber  ought  to  be  employed  to  carry  the  iron 
rail. 

5.  That  the  iron  rail  itself  ought  to  be  of  the  U  pattern,  (either  hol- 
low or  solid)  as  superior  in  durability  to  any  other  known  form  of  sec- 
tion, now  in  actual  use,  whilst  it  is  very  stable  in  position,  and  cheap 
in  its  fastenings  when  properly  laid. 

6.  That  the  iron  rail-bars  ought  to  be  firmly  fixed  at  their  middle 
parts,  to  cause  expansion  and  contraction  to  take  place,  both  "ways 
from  their  centres. 

These  are  the  principal  points  to  be  attended  to,  though  there  are 
others  of  importance  in  arranging  the  details,  which  will  so  readily 
occur  to  persons  conversant  with  these  matters,  as  not  to  require  any 
particular  reference. 

The  propriety  of  augmenting,  by  any  economical  means,  the  dura- 
bility of  the  timber  of  railways,  is  evidently  of  the  last  importance  \ 
and  it  appears  to  the  writer  that  the  process  of  impregnating  wood 
with  the  pyrolignite  of  iron,  by  means  of  the  aspiration  of  the  sap  oi 
newly  felled  trees, — as  prescribed  by  M.  Boucherie, — ^furnishes  a  cheap 
practical  mode  of  rendering  timber  almost  indestructible;  and  to  this 
process,  we  would  solicit  the  attention  of  Engineers,  and  others  con- 
nected with  railways,  in  the  most  pointed  manner. 

The  admirable  preservative  process  of  M.  Boucherie,  has  recently 
been  ordered  by  the  Minister  of  the  Marine,  (after  numerous  experi- 
ments) to  be  applied  upon  a  great  scale  to  the  preparation  of  timber 
for  the  use  of  the  navy  of  France;  and  the  << modus  operandi''  transla- 
ted from  the  French  periodicals,  by  Professor  J.  F.  Frazer,  may  be 
found  detailed  at  length  in  this  Journal  for  1841,  to  which  we  refer 
for  more  minute  information  upon  this  point,  as  well  as  for  the  record 
of  a  curious  series  of  experiments  on  the  protection  from  putrefaction, 
which  is  afforded  to  vegetable  substances  of  the  most  destructible 
character,  by  mixture  with  solutions  of  corrosive  sublimate,  pyrolig. 
nite  of  iron,  &c. 

To  render  the  description  of  the  new  track  of  the  Baltimore  and 
Ohio  Railroad  still  more  complete,  we  have  below  taken  the  quanti- 
ties of  the  several  component  materials,  (as  furnished  to  us  by  IVIr. 
Latrobe)  and  applied  to  them  the  scale  of  prices  assumed  by  that  gen- 
tleman, in  his  pamphlet  upon  the  Z  rail  (as  an  average  for  the  United 
States)  in  comparing  the  expense  of  sixteen  different  tracks  of  rail- 
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way,  used  or  projected;  (see  p.  179  of  this  Journal  for  March,  1S41) 
so  that  in  this  manner  the  relative  cost  of  the  plan  under  considera- 
tion, may  be  ascertained,  and  compared  with  the  rest. 
Estimate  of  the  cost  of  one  mile  of  single  track  railway ,  upon  the 
plan  now  being  constructed  upon  the  Baltimore  and  Ohio  Railroad, 
between  Harper's  Ferry  and  Cumberland,  (96  miles)  using  the  ac- 
tual quantities  of  all  materials,  and  the  scale  of  prices,  by  which 
the  cost  of  the  same  extent  of  the  other  railway  superstructures, 
quoted  on  the  next  page,  has  been  in  each  case  calculated. 

Ballasting. 
950  Perches  of  broken  stone  to  pass  through  a  two  inch 

ring. 
950  Perches  of  ditto,  to  pass  through  a  four  inch  ring, 

1,900  Perches  of  ballasting,  at  87}  cents,  $  l,66d  50 

Lumber.  Ft.  B.  M. 

10^60  ft.  lineal  of  3  x  10  ^ud-^tV/^inlengths  of  20ft.  26,400 

I0p60        do       4i  X    8  continuous  bearings  do.  31,680 

7,392        do       4i  X    6  cross-ties inlengths  of  7  ft.  1 6,632 

2,112        do       3x6  bearing  blocks  "    of  1  ft.    3,168 

77,880 
77,880  Ft.  B.  M.  of  Lumber,  at  $25  perM.  1,947  00 

TVee-nails. 

3,696  Tree-nailSf  for  ties  and  blocks,  12  in.  long,  liin. 

diam. 
1,056  Dree-nailSy  for  joints  of  bearings  12  in.  long,  1  in. 
—         diam. 

4,752  7Vcc-na»&atl  cent  each,  average  47  52 

Rails  of  Rolled  Iron. 
80  tons,  in  lengths  of  20  feet,  at  870  per  ton,  5,600  00 

Fastenings  of  the  Rails. 
528  Castironjointehairs,e^ch  weighing  71  lbs.  4,092  lbs. 
528    do        centre  chairs,      do  4   lbs.  2,112  « 

528    do        bearing  plates,    do  21  lbs.  1,452  " 

7,656 
7,656  lbs.  cast  iron  fastenings  at  4Jc.  per  lb.  344  52 

1W6  Wrought  iron  screw  bolts  andnuts  for  jomt  chairs^ 
weighing  each  1  i  lbs.  1 ,584  lbs. 

1|056  Wrought  iron  washers  {oi  ditto,y*^lbs.  each, 594 


2,178 


Carried  over,  *9,60l  54 

Voi.  m,  te  8bbii»— No.  3^— Mabgb,  1843.  14 
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Brought  forward,  jS  9,601  54 

2,l7Slha.tini}UghtironboU/a8tenings,Btl2c.]^\h.        261  36 
8,448  Brad  headed  loraught  iron  spikes ,  for  middle  chairs 
and  intermediate  fastenings,  at  4i  oz.  each,  2,247  lbs. 

2,247lbs.t£;ren^A/t>(m9n^«ya^{«m7ij'^,at9c.perlb.        202  23 
1,056  Zinc  washers^  10  to  the  lb. — 106  lbs.  at  lOC.  per  lb.  10  60 

Workmanship. 
320  rods  of  workmanship  in  laying  the  track,  at  2,75 

cents,  per  rod  lineal,  880  00 

Total  per  mile  of  single  iraeky  jB  10,955  73 

Such  is  the  cost  of  a  road  upon  the  plan  described,  and  with  the 
prices  assumed;  but  as  some  of  these  are  higher  than  are  now  actually 
being  paid  by  the  Baltimore  and  Ohio  Railroad  Company  to  their  con- 
tractors, the  cost  to  that  company  will  not  probably  exceed  jSlO^OOO 
per  mile  of  single  track,  notwithstanding  all  the  materials  used  by 
them  are  of  the  very  best  quality. 

Comparative  cost  per  mile  of  single  track  of  several  railway  super- 
structures^  compiled  from  B.  H.  Latrobe's  pamphlet  on  his  project- 
ed Z  rail. 


1. 

New  Jersey  Railroad, 

T  rail  38lbs. 

per  yard 

« 10,700 

2. 

Boston  and  Worcester, 

T  rail  38J 

do 

10,637 

3. 

Baltimore  and  Susquehanna, 

H  raU  58i 

do 

11,556 

4. 

Stonington  and  Providence, 

H  rail  58 

do 

11,149 

5. 

Long  Island, 

H  rail  56} 

do 

10,587 

6. 

Boston  and  Providence, 

H  rail  55 

do 

10,352 

7. 

Baltimore  and  Ohio,  (track  of 

1838,) 

H  rail  S2 

do 

10,354 

8. 

Philadelphia  and  Reading, 

H  rail  45i 

do 

9,451 

9. 

Camden  and  Amboy, 

H  rail  45 

do 

9,114 

10. 

Newcastle  and  Frenchtown, 

H  rail  43J 

do 

8,736 

11. 

Washington  Branch, 

H  rail  40 

do 

9,519 

12. 

Baltimore  &  Port  Deposite,  square  rail  40 

do 

9,428 

13. 

Wilmington  and  Susquehanna, 

U  rail  40 

do 

8,752 

14. 

Projected  track  Baltimore  and 

Ohio  Railroad, 

U  rail  45 

do 

9,927 

15. 

do 

Z  rail  45 

do 

9,482 

16. 

do 

Z  rail  35 

do 

8,169 

17. 

Track  (of   1841)  above  de- 
scribed, Baltimore  and  Ohio 

Railroad, 

U  raU  51 

do 

10,956 

17)168,869 

Average  cost  per  mile  of  seventeen  tracks,  $  9,933 
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As  it  has  now  been  officially  announced  that  the  rolled  iron  edge 
nils  of  the  Columbia  railroad  <<  exhibit  strong  symptoms  of  coming 
destruction/'  it  is  a  matter  of  great  interest  to  ascertain  as  nearly  as 
possible  the  amount  of  trade,  which  has  produced  such  a  result 

With  this  view,  the  writer  has  carefully  examined  the  reports  of  the 
Canal  Commissioners  of  this  State,  and  though  we  must  regret  that 
the  information  there  made  public,  is  not  sufficiently  detailed  to  en- 
able us  to  decide  the  question  with  accuracy,  still  we  can  form  some 
approximation  to  the  truth. 

By  data  obtained  in  the  reports  referred  to,  for  the  years  aoxa  1835 
to  1S41,  inclusive,  we  find  that : 

In  1835,  1,188  Engineshauled  over  the  road,  (77  miles)  10,588  cars. 

«  1836,  2,493  do  24,043     « 

«  1837,  2,977  do  38,064     « 

»  «  1838,  3,608  do  45^364     " 

«  1839,  4,239  do  52,664  .  " 

t  «  1840,  4,980  do  57,520     « 

«  1841,  5,720  do  62,375     « 


25,205  290,618 

Now  allowing  the  mean  weight  of  the  above  Engines,  including 
their  tenders  to  have  been  sixteen  tons  each,  and  that  each  of  the  cars, 
including  its  load  weighed  three  tons,  (both  of  which  are  mere  suppo- 
sitions, the  official  documents  not  giving  the  toimage)  we  find  that  the 
gloss  amount  of  the  above  traffic  has  been,  approximately^ 

Tons, 
25,205  Locomotive  Steam  Engines,  at  16  tons,  403,280 

290,618  Cars,  loaded  and  empty,  averaging  three  tons,   871,854 

Probable  gross  tonnage,  including  1841,  say  1,275,134 

The  gross  trade  therefore,  which  has  reduced  the  rails  of  this  road 
to  their  present  dilapidated  condition,  may  be  stated  at  thirteen  hun- 
ind  thousand  tons,  unequally  distributed  upon  two  trapks,  but  in 
point  of  fact  chiefly  carried  by  one. 

From  present  appearances,  it  would  not  be  an  unreasonable  infer- 
eo(%,  that  ere  the  aggregate  tonnage  passed  upon  this  double  track 
nilway,  by  the  aid  of  Locomotive  steam  power,  shall  have  reached 
the  amount  of  two  millions  of  tons  gross,  the  destruction  of  the  edge 
nOs  of  rolled  iron  of  the  Wigan  and  other  similar  patterns,  weighing 


*  KitiiMfri<tm  iM«n  betwwn  1837  tad  1889^  tlie oflkbl  npocC for  1838 fomiibiiig  no 

am. 

t  UnHad  ftt  aiiMtti  iMtwceo  1889  and  1841^  in  ooiiM|iMnfit  of  the  npoft  for  1840  not 
«nl|iig  tbe  infomatioD. 
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from  thirty-three  to  forty-two  pounds  per  yard,  will  be  complete  s  or 
in  other  words^  by  the  time  that  number  of  tons  gross  (with  its  usual 
distribution  on  the  two  tracks)  shall  have  rolled  upon  their  surfaces, 
the  top  tables  of  those  rails  will  be  entirely  crushed  off  from  their  ver- 
tical stems,  and  the  rails  themselves  rendered  useless. 

And  it  must  not  be  forgotten  in  this  connexion,  that  many  miles  of 
stone  and  wooden  superstructure  upon  this  same  road,  have  already 
been  worn  out  or  abandoned,  and  hence,  that  our  estimate  of  dura- 
bility leans  in  favor  of  the  existing  rails^  rather  than  otherwise. 

Finally,  as  the  greater  part  of  the  tonnage  of  the  Columbia  rail^w^ay 
has  probably  been  carried  upon  one  track  only,  the  experience  devel- 
oped in  its  use  goes  far  to  justify  a  belief,  that  rails  of  the  T  and  H 
patterns,  similar  to  those  employed  here,  are  incapable  of  eanying^ 
more  trade  upon  a  single  track  than  about  ^/een  hundred  thousand 
tons  J  gross  weight. 


James  River  and  Kanawha  Improvement. 

We  learn  from  the  seventh  annual  report  to  the  Stockholders,  made 
by  Judge  Cabell,  the  President,  in  December,  184 1,  and  for  which  we 
are  indebted  to  the  politeness  of  E.  H.  Gill,  Esq.,  Civil  Engineer ;  that 
this  magnificent  line  of  transport — ^by  which  Virginia  is  opening 
through  the  heart  of  her  territory  a  cheap  route  for  the  carriage  of 
goods,  between  steamboat  navigation  upon  the  Ohio  and  tide-water 
at  Richmond — ^is  actively  progressing. 

The  Stockholders,  assembled  in  general  meeting,  have  resolved  lo 
memorialize  the  Legislature  of  Virginia  for  such  an  alteration  of  their 
charter,  as  will  allow  them  to  dispense  with  the  railway  portage  of  1 38 
miles,  hitherto  proposed  between  the  head  waters  of  the  Kanawha 
and  the  James;  and  to  substitute  in  lieu  of  it  a  Turnpike  and  Canal 
improvement,  consisting  of  a  continuation  eastward  of  their  steamhoat 
navigation,  an  additional  distance  of  116  miles,  by  means  of  the  New 
and  Greenbrier  rivers — ^tributaries  of  the  Great  Kanawha — ^to  Green- 
brier bridge,  and  thence  by  a  M'Adamized  road  of  twenty-seven 
miles  in  length  to  Covington,  the  proposed  head  of  the  canal  upon 
the  James. 

This  arrangement,  however,  isnotdesigned  to  be  final,  for  they  pro- 
pose eventually  to  complete  across  the  Alleghany,  a  continuous  canal 
navigation  for  boats  of  sixty  tons  burden  !  and  meanwhile  only  to 
use  the  turnpike  portage  of  twenty-seven  miles. 

By  the  plan  of  1838,  the  James  and  Kanawha  improvement  would 
consist  of 
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Canal  from  Richmond  to  Covington^  )339 

Railroad  from  Covington  to  Loup  Creek  Shoals  on  the  Qreat 

Kanawha,  138 

Steamboat  navigation  from  Loup  Creek  to  mouth  of  Oreat 

Kanawha,  88 

Total  length,  465 

By  the  plan  of  1841,  the  James  and  Kanawha  improvement  would 
eonsist  of 


Canal  [rom  Richmond  to  Covington,  239 

Turnpike  from  Covington  to  Greenbrier  bridge,  f^7 

Steamboat  navigation  from  Greenbrier  bridge  to  the  mouth 

of  the  Great  Kanawha,  204 

Total  lengthj  "470 

From  the  report  of  Mr.  Gill,  the  surveying  Engineer,  sanctioned  by 
the  approbation  of  Benjamin  Wright,  Esq.,  their  distinguished  Engi- 
neer in  chief,  it  appears  that  the  estimated  expense  of  executing  the 
plan  of  1841,  does  not  exceed  that  of  1838,  as  formerly  projected  and 
estimated. 

Inclusive  of  the  charges  o{  freight,  toll,  and  transhipment,  Mr. 
Gill  estimates  the  expense  of  transporting  one  ion  of  agricultural  pro- 
ductions from  the  confluence  of  the  Ohio  and  Kanawha,  to  tidewater 
oQthe  seaboard,  by  three  different  routes,  as  follows: 

1.  To  RichmoTulj  via.  steamboat  navigation  on  the  Kanawha,  turn- 
pike portage,  and  James  River  Canal,  H  15  18 

2.  To  Philadelphia,  via.  steamboat  navigation  on  the  Ohio  to  Pitts- 
bo^,  and  thence  by  Canal  and  two  railway  portages  through  Penn- 
ssrlTania,  $22  82 

3.  To  New  York,  via.  Ohio  Canal,  Lake  Erie,Erie  Canal,  and  Hud- 
son river,  *«4  78 

If  these  calculations  should  be  found  correct  in  practice,  the  extra- 
ordinary feet  will  be  developed,  that  the  cheapest  line  of  transporta- 
imfor  the  carriage  of  heavy  freight,  between  the  valley  of  the  Ohio 
ml  the  sea,  lays  through  the  interior  of  Virginia. 


won  in  jovAKAK  or  tbi  niAirKLiir  ivbtitvtx. 

On  the  Eitplosion  qf  the  Bgiler  of  the  Steamboat  Citizen.    By 

Thos.  Ewbanx,  Esq. 

TO  THS  committee  ON  PUBLICATIONS. 

On  Monday,  the  7th  inst.,  as  the  steamboat  Citizen  was  preparing 
to  tow  a  packet  ship  from  one  of  the  docks  of  this  city,  her  boiler  ex- 
ploded;  according  to  some  persons  present  it  was  blown  into  <<a  thou- 
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sand  pieces."  Of  them  a  solitary  fragment  is  all  that  is  left,  the  rest 
fell  into  the  water.  The  boiler  was  placed  fore  and  aft  upon  the 
deck,  and  with  the  exception  of  the  engine  and  smoke  pipe,  every 
thing  connected  with  it,  including  the  deck,  was  swept  overboard. 
Three  or  four  persons  were  wounded,  two  seriously,  but  none  killed. 
Supposing  you  might  wish  to  add  this  explosion  to  the  list  kept  by 
the  Institute,  I  have  sent  the  annexed  sketches  of  the  boiler,  taken  from 
plans  in  possession  of  the  maker.  It  will  be  seen  that  its  construction 
was  similar  to  that  of  the  Ohio,  Gibbon,  and  New  England.  It  was 
made  of  one  quarter  inch  American  iron,  was  about  three  years  old, 
and  had  recently  been  thoroughly  repaired.  The  immediate  cause  of 
niie  disaster*is  said  -to  have  been  a  defieiency  of  water.  The  engine 
was  .hot  in  motion  at  the  time.  The  usual  strength  of  steam  employ- 
ed was  fifteen  inches ;  but  on  some  previous  occasions  it  had  been 
raised  to  forty  inches.  The  Engineer  was  a  fresh  hand,  having  been 
on  board  but  a  few  days.  From  the  effects  produced,  there  can  be 
little  doubt  that  the  steam  was  pretty  high;  and  from  the  construction 
of  the  boiler  and  lack  of  water,  the  vertical  flue  within  the  steam  chim- 
ney was  most  likely  overheated  and  collapsed. 
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Fig.  I,  is  a  longitudinal  section.  B,  one  of  the  openings  for  the  fire 
doors.  C,  C,  a  horizontal  flue  terminating  in  the  vertical  one  D,  which 
was  surrounded  by  the  steam  chimney  E,  E.  The  arrows  show  the 
direction  of  the  smoke  and  flame.  A,  A,  the  water  line.  P,  the  steam 
pipe.    There  were  four  return  flues  all  terminating  in  the  vertical  one. 

Fig.  2j  a  section  across  the  front  end  of  the  boiler. 

Fig.  3,  the  only  part  of  the  boiler  left.  It  does  not  exceed  five  or 
six  feet  in  any  direction.  Some  patches  are  on  it  and  part  of  two 
new  plates,  recently  put  in.  No  part  seems  much  worn.  Two  or 
three  interior  braces  remain  attached.  The  boiler  was  about  sixteen 
feet  long  and  eight  feet  wide.  The  horizontal  flues  were  cylindrical 
and  about  sixteen  inches  diameter. 

This  is  another  proof  of  the  correctness  of  the  opinion  of  the  Com- 
mittee on  Explosions  respecting  such  boilers,  and  I  am  afraid  many 
more  will  yet  have  to  be  recorded. 

Very  respectfully, 

Thos.  Ewbank. 

New  Yorky  February  lOth,  1842. 
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Explorion^  in  Smelting  Furnaces. 

Tranalalad  for  the  Joonial  of  tbie  FnnUin  Inititute,  by  Prot  Jho.  F.  Fbasbb, 

The  Annales  des  Mines,  for  January  1841,  contains  an  interesting 
uote  upon  certain  explosions  which  have  taken  place  in  smelting  fur- 
naces, in  the  department  of  Ardennes,  while  employing  the  hot  blast 
with  baked  wood. 

Five  expIosi(H)s,  of  whidx  three  were  very  serious,  took  place  in 
the  course  of  three  years  ^  the  last  four  occurring  in  rapid  succession. 
Of  these  five,  the  last  two  are  described  in  detail. 

At  the  furnace  de  la  Commune,  on  the  18th  December,  1840,  during' 
the  evening,  half  an  hour  after  the  casting,  a  current  of  gas  rushed  vio** 
lently  from  the  lower  part  of  the  furnace  above  the  crucible.  A  loud 
detonation  was  heard.  Two  men  who  happenedyto  be  in  the  direc- 
tion of  the  current  were  thrown  down  and  burned.  Three  other work- 
loen  were  greatly  injured.  The  buildings  connected  with  the  estab- 
lishment were  set  fire  to.  Upon  examining  the  circiunstances  of  the 
fomace  before  the  explosion,  it  was  found  that  the  apparatus  had 
been  working  irregularly  for  eight  days  previously,  that  the  charges 
descended  by  successive  falls,  and  out  of  forty  or  fifty  that  were  thrown 
in  in  the  twenty-four  hours,  four  or  five  presented  this  irregular  ac- 
tion. Elach  sudden  descent  was  accompanied  by  a  jet  of  gas  which 
rose  higher  than  usual  above  the  throat 

During  this  period  of  eight  days,  the  embrasure  of  the  tuyere  was 
completely  closed,  as  has  been  for  some  time  customary  in  many  es- 
tablishments. 

A  few  hours  before  the  casting  which  preceded  the  accident,  the 
iron  being  completely  gray,  about  250  lbs.  of  ore  were  thrown  in  by 
the  tuyere,  at  different  intervals,  in  order  to  whiten  it. 

An  hour  before  the  casting,  there  came  a  slag,  very  fiuid,  black,  and 
charged  with  oxide  of  iron,  which  generally  indicates  a  fall  of  the  ore. 
At  this  time,  the  tympe  was  closed  preparatory  to  casting,  and  for  this 
purpose  the  crust  of  slag  was  suffered  to  harden.  Nothing  peculiar 
vas  observed  at  the  tuyere ;  the  blast  was  strong  and  steady ;  the  cast- 
ing was  made.  The  three  openings  for  casting,  are  disposed  verti- 
cally. The  middle  one  was  opened  and  the  iron  run  out — the  same 
was  done  with  the  lower,  and  the  crucible  emptied  within  a  few 
pounds.  After  a  few  minutes,  when  they  wished  to  close  completely 
the  middle  orifice,  by  pushing  back  the  slag  which  had  accumulated 
iu  contact  with  the  plate,  and  introducing  a  clay  plug,  they  again  ob- 
tained  a  copious  issue  of  iron. 

A  quarter  of  an  hour  afterwards  a  new  charge  was  thrown  into  the 
furnace,  this  descended  rapidly:  a  second  was  thrown  upon  it.  The 
dame  issued  from  the  throat  with  great  velocity  and  rose  very  high. 
It  was  then  that  the  flames  were  perceived  in  the  crevices  of  the  fur- 
naoe  throughout  its  whole  height.  Gas  entered  by  the  tuyere,  and 
escaped,  burning,  from  the  mastic-joints  of  the  air-pipes.  The  crucible 
being  entirely  closed,  the  flames  did  not  shew  themselves  at  the 
tympe. 
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A  few  moments  before  the  accident,  the  founder  thought  that  he  per- 
ceived that  the  nozzle  of  the  air-pipe  was  obstructed.  He  thought 
that  the  slag  had  accumulated  too  high  upon  the  iron,  and  went  to  the 
tympe  to  break  the  hard  crust.  As  soon  as  he  had  withdrawn  his 
poker,  he  perceived  a  powerful  current  issuing  from  the  opening  which 
he  had  made,  and  htu'ried  to  the  flood-gate  in  order  to  diminish  the 
velocity  of  the  wheel,  and  consequently  the  quantity  of  air — the  ex- 
plosion took  place  before  he  reached  it. 

The  gas,  issuing  from  the  narrow  orifice  which  the  founder  had 
made,  projected  before  it  both  iron  and  slag.  The  crucible  was  emp- 
tied, and  the  ground  covered  an  inch  deep  with  slag.  The  gas  knocked 
down  the  workmen,  who  fell  in  the  midst  of  this  red  hot  mass,  and  at 
the  same  time  covered  them  with  fused  iron  and  cinder.  At  the  throat 
nothing  remarkable  was  seen;  from  100  to  I20lbs.of  ore  and  charcoal 
were  thrown  out  of  the  furnace.  By  this  explosion,  the  air-tubes 
were  broken,  and  the  air  ceased  to  enter  the  furnace.  At  three  o'clock 
in  the  morning,  there  were  about  six  charges  short,  the  most  of  which 
had  been  thrown  out  of  the  tympe.  The  furnace  was  then  filled  with 
charcoal  and  closed.  Two  days  afterwards  it  was  again  put  into  ac- 
tion, after  every  thing  had  been  repaired.  When  I  visited  it,  it  was 
working  very  well;  the  charges  descended  regularly  and  without  sud- 
tien  falls.  They  were  working  with  open  tuyeres.  When  I  inquired 
into  the  behaviour  of  the  furnace  during  the  two-  months  preceding 
the  accident,  I  found  that  before  the  period  of  eight  days,  which  has 
been  described,  a  cooling  had  taken  place  in  the  apparatus.  The  slag 
had  got  into  the  tuyere  and  diminished  its  section;  the  quantity  of  air 
introduced  into  the  furnace  was  less  than  usual.  Not  more  tiian  thirty 
charges  were  introduced  within  the  twenty-four  hours,  in  place  of 
fifty.  They  had  worked  for  nearly  two  months,  without  detecting 
this  obstruction,  finally  it  was  discovered,  and  things  restored  to  their 
proper  condition. 

The  accident  at  the  furnace  de  la  Fade  happened  three  weeks  after 
that  which  we  have  described,  but  no  one  was  injured  by  it.  A  pow- 
erful explosion  took  place,  not  by  the  tympe,  but  by  the  throat,  upon 
the  eighth  of  January,  after  the  evening  casting.  Rl  Lj^gard,  the  pro- 
prietor, to  whom  I  had  communicated  the  result  of  my  observations 
at  the  other  furnace,  desiring  to  examine  whether  any  obstruction  had 
taken  place  in  the  furnace,  suffered  it  to  cool. 

The  hot  air  apparatus  had  required  repairs,  and  the  furnace  had 
been  working  for  several  days  with  the  cold  blast.  The  accident  hap- 
pened three  days  after  the  resumption  of  the  hot  blast — thirty-six 
hours  before  the  accident  the  charges  descended  more  rapidly  than 
usual;  and  upon  the  day  of  the  explosion,  (which  took  place  at  five 
o'clock,  in  the  afternoon,)  from  eleven  until  one  o'clock,  the  filler  could 
no  longer  keep  pace  with  the  working  of  the  furnace.  He  was  assist- 
ed by  another,  and  four  charges  were  introduced  in  succession.  With 
this  exception,  up  to  the  moment  of  casting,  the  furnace  worked  stea- 
dily. During  this  period  also,  an  alteration  was  made  in  the  chargCi 
The  charge  of  baked  wood  was  increased  to  five-sixths  in  place  of  fout- 
sixths,  which  had  been  before  used,  and  the  proportion  of  charcoal 
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was  proportionally  diminished.  At  about  half-past  four  o'clock,  in  the 
eTeningy  the  gases  at  the  throat  were  peaceable  and  their  flow  feeble. 
A  minute  before  the  explosion,  a  projection  took  place  at  the  tuyere 
(the  embrasure  had  always  remained  open;)  the  gases  which  envel- 
oped the  hot  air  apparatus  detonated,  and  a  current  of  gas  issued  from 
the  tympe.  The  projections  then  began  from  the  throat,  and  lasted 
for  nearly  two  minutes.  The  furnace  was  almost  entirely  emptied. 
At  this  time,  also,  the  fleunes  issued  from  the  crevices  and  interstices 
of  the  masonry. 

Upon  an  examination  of  the  interior  of  the  furnace,  there  was  found 
no  trace  of  any  permanent  obstruction,  by  semi-fused  masses  cement- 
ed to  the  inner  walls  of  the  furnace. 

Both  these  furnaces  were  similar  in  their  dimensions;  both  worked 
easily  fusible  ores  in  fine  grains,  yielding  about  forty  per  cent,  of  cast 
iron;  both  used  as  the  combustible,  a  mixture  of  charcoal  and  baked 
wood  (or  rather  dried  wood,  for  it  rarely  loses  more  than  thirty  per 
cent  of  its  weight.) 

M.  Sauvage,  the  Engineer,  to  whom  we  owe  this  account,  attri- 
butes these  explosions  to  the  evolution  of  gases  from  the  wood,  with- 
in the  cavities  which  form  in  the  furnaces  during  the  irregular  action 
described.  The  intense  heat  finally  gives  to  these  gases  sufficient  ten- 
sion to  burst  suddenly  the  opposing  barriers,  and  thus  the  explosions 
take  place. 

An  account  of  a  similar  accident  which  occurred  upon  the  24th  of 
December,  1840,  at  the  furnace  of  Vanvey,  Department  C&te  d*Or, 
is  given  by  M.  de  Nerville.  It  would  seem  that  in  this  case,  the  effect 
was  due  to  the  very  irregular  action  of  the  hot-air  blast,  which  was 
healed  only  by  the  combustible  gases  conducted  from  the  furnace 
throat.  The  heat  given  to  the  blast  must  consequently  vary  material- 
ly with  the  quantity  of  gas  issuing  from  the  furnace.*  The  explosion 
took  place  from  the  tympe. 

^The  examination  of  the  facts  which  preceded  and  followed  this 
unfortunate  accident,  does  not  permit  us  to  doubt,  that  the  projection 
of  the  matters  contained  in  the  crucible  was  solely  due  to  the  fall  of  a 
large  mass  of  the  ore  not  yet  deprived  of  water,  upon  the  liquid  iron 
and  slag.  A  vault  had  formed  in  the  furnace,  and  that  there  existed 
a  large  empty  space  below  it,  is  evident  from  the  fact  that  after  the 
accident,  the  ore  and  charcoal  contained  in  the  furnace  was  so  thrown 
down,  as  to  present  at  the  throat  a  depression  of  nearly  six  feet*  It 
may  easily  be  conceived  that  the  fall  of  such  a  mass  into  the  crucible 
would  force  out  iron  and  slag,  and  cause  the  instantaneous  formation 
of  steam." 

*  The  apptratoB,  arranged  at  the  tannel-head,  to  collect  the  gaaes,  prtoented,  moreover,  tlie 
&i^notflge  of  fireventins  the  proper  arrangement  of  the  ore  in  the  funiace»  which  inatead  of 
evenly  diatriboted,  wv  piled  op  around  the  walla. 
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Strength  qflron  Wire  at  a  low  Temperature. 
The  following  experiments  were  made  with  iron  wue  ^  inch  ii 
diameter,  subjected  to  direct  strain: 

At  60  Fibr.  At  Zaro. 

1st  experiment  broke  with  2X5  lbs.  -  £14  lbs. 

2d  "  ---     -  

3d  " 

4th  « 

5th  « 

eth  « 

7th  « 

8th  « 

9lh  « 

10th  « 

11th  « 

I2th  " 

Mean, 

Saco,  Maine,  Feb.  a4th,  1842. 

Phrsical   Science. 

Notice  of  a  Spiral  Magnet,  by  which  Secondary  Currents  may  be  de- 
monstrated in  the  body  of  the  Magtiet.  Sy  Cbas.  G.  Page,  M. 
D.,  Washington,  D.  C. 

More  than  three  years  since,  while  investigating  the  action  of  cbned 
secondary  currents,  I  was  led  to  the  conclusion  that  these  currents 
must  be  developed  in  the  body  of  the  magnet  itself,  as  well  as  in  the 
coils  of  metal  surrounding  the  magnet,  (See  Silliman's  Journal,  yd. 
35,  No.  2,  page  255.}  Prof.  Henry,  engaged  about  the  same  time  iua 
similar  train  of  investigations,  had  arrived  at  the  same  conclusion. 
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We  bad  both,  however,  been  anticipated  by  the  conjectures  of  Prof. 
Ettingbauseo,  of  Vieiuia.  Since  that  time  the  existence  of  these  cur- 
rents hu  been  regarded  only  as  a  matter  of  reasonable  inference,  and 
limovof  no  attempts  to  ehcit  and  demonstrate  them  by  the  common 
lests.  la  the  experiments  above  alluded  to,  I  failed  to  detect  these 
cmrents,  from  the  want  of  a  delicate  Galvanoscope ;  bat  the  magnet 
about  to  be  described,  affords  currents  of  sufficient  magnitude  to  be  ap- 
preciated by  shocks  and  bright  sparks. 

The  magnet  m,fig.  I,  coiLsists  of  a  long  sheet  of  very  thin  iron, 
rolled  up  in  the  form  of  a  cylinder,  and  covered  with  three  layers  of 
uisulated  copper  wire,  the  ends  of  which  are  soldered  to  the  single 
rirea  a,  b,  for  the  purpose  of  communication  with  a  galvanic  battery. 
A  dieet  of  paper  is  roliedup  withthdsheet  of  iron  to  insulate  the  seve- 
ral turns  of  the  spiral.     The  wire  c  is  soldered  to  the  middle  of  the 
ooler  edge  of  the  sheet ;  the  wire  d  is  also  connected  with  the  outer 
edge.    The  wire  e  is  cormected  with  its  inner  edge. 
Fig.  2,  isan  end  view  of  the  magnet  exhibiting  its 
spiral  turns,  with  a  fold  of  paper  between.  When 
Sie  wires  a  and  4  are  connected  with  the  poles  of  a 
lalianic  battery,  the  inclosed  sheet  of  iron  becomes 
a  strong  magaeL     When  the  galvanic  connexion  is 
broken,  a  brilliant  spark  occurs,  showing  a  power  in 
ibis  respect,  superior  to  that  of  a  solid  bar  of  iron. 
if  the  ends  of  d  and  e  be  joined,  a  momentary  cur- 
rent is  obtained  both  at  thccompletionand  the  rupture 
ofihe  galvanic  circuit.     Ifeandc  be  joined,  thecur- 
iGnt  is  much  stronger  than  from  d  and  e.     It  appears 
from  this,  that  the  wires  d  and  e  conduct  the  currents 
Irom  only  a  single  transverse  section  of  the  magnet, 
while  the  currents  from  e  and  c  are  constrained  to  deviate  from  their 
natural  course,  viz.  at  right  angles  to  the  axis  of  the  magnet,  and  take 
an  oblique  direction  from  one  angle  of  the  sheet  to  the  middle  of  the 
opposite  edge.     The  direction  of  these  currents  I  have  ascertained  is 

in  conformity  with  the  law  of  secondary  currents,  as  follows: The 

initial  secondary  is  in  oppositionto  the  primitive  current,  the  terminal 
secondary  in  the  same  direction  with  the  primitive. 


^^atription  qf  a  new  plate,  or  quantity,  Helix,  for  Electro  Magnetic 
apparatus.  By  Chas.  G.  Page,  M.  D.,  Waahington,  D.  C. 
The  design  of  the  new  heUx,  is  firstly  to  obtain  a  maximum  of  mag- 
netic influence,  by  surrounding  an  iron  bar  with  the  greatest  possiwe 
number  of  circumvolutions  of  conducting  metal  within  a  given  space, 
and  to  bring  those  conducting  circuits  as  near  as  possible  to  a  direc< 
•ion  at  right  angles  to  the  axis  of  the  magnetic  bar. 

Secondly,  the  plate  helix  aSbrds  a  means  of  modifying  magneto- 
«iectric  currents,  so  as  to  obtain  the  maximum  of  their  magnetizing 
"Bfluence.    I  have  therefore  called  this  a  quantity  helix,  to  distinguish 
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it  from  helices  of  wire,  in  which  the  magnetizing  property  of  the  cnr- 
rents  diminish  in  a  certain  ratio  to  tha  extent  of  wire  employed. 


When  a  magnetic  bar  is  to  be  covered  with  copper  wire  wrapped 
with  silk  or  cotton,  it  is  evident  that  the  double  thickness  of  the  insu- 
lating material,  increases  the  obliquity  of  the  wire  to  the  axis  of  the 
magnet,  besides  occupying  space  which  should  be  given  to  the  con- 
ducting metal.  The  round  form  of  the  wire  also,  necessarily  involves 
much  waste  room.  The  conditions  requisite  to  the  full  economy  of 
magnetizing  power  seem  to  be  well  answered  by  the  plate  helix,  a, 
iig.  2,  represents  one  of  the  plates  of  which  the  helix  is  composed,  ll 
is  an  annular  plate  of  copper,  about  three  inches  in  diameter,  the  open- 
ing in  the  centre  being  from  three  quarters  to  an  inch  in  diameter,  to 
admit  the  magnetic  bar.  The  plate  is  cut  open  at  e,  and  one  of  these 
cut  edges  is  soldered  to  the  edge  of  a  similar  plate,  and  thus  the  series 
continued  to  any  extent  desired.  Upon  the  upper  surface  of  each 
plate  a  piece  of  thin  paper  of  the  same  size  and  form  is  fastened  with 
varnish,  for  the  purpose  of  insulation,  b  represents  the  helix  with  the 
copper  wires  c  and  d  attached  to  its  extremities.  I  have  not  yet  fully 
ascertained  the  value  of  this  helix,  but  from  the  experiments  already 
made  with  it,  am  confident  it  will  answer  my  expectations.  It  mag- 
netizes powerfully,  gives  brilliant  sparks,  and  will  be  a  valuable  instru- 
ment for  exhibiting  the  magnetic  effects  of  mechanical  electricity,  as 
it  can  he  stretched  open  to  an  extent  which  wilt  not  allow  the  electri- 
city to  pass  from  one  plate  to  another,  except  in  the  direction  ot  con- 
tinuity. 


Franklin  Institute. 

The  Annual  Meeting  of  the  Institute  was  held  at  their  Hall,  Jaittiary 
20th,  1S42. 
Thomas  Fletcher,  Vice  President,  in  the  Chair; 
GsoaoB  W.  Smith,  Recording  Secretary,  P.  T. 
The  miautea  of  the  last  meeting  were  read  and  approved. 
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DonadoDS  were  received  from  the  Hon.  Charles  Brown,  Member  of 
Congress;  the  Young  Mens'  Mercantile  Library  Association,  of  Cin- 
dimati,  Ohio;  Prof.  Alex.  Dallas  Bache,  Jno.  D.  Eoecker,  John  White, 
Charles  B.  Trego,  Prof.  Walter  R.  Johnson,  Charles  Ellett,  Jr.,  A.  D. 
Chaloner,  M.  D.,  Henry  R.  Campbell,  the  Select  and  Common  Coun- 
cils of  the  City  of  Philadelphia,  Andrew  Fountain,  A.  Pardee,  Zebee- 
lon  ParkerJ  of  Newark,  Ohio ;  Calvin  Olds,  of  Marleboro',  Vt.,  and  from 
the  Estate  o{  John  Ronaldson,  Esq.,  deceased. 

The  Corresponding  Secretary  laid  on  the  tables  the  periodicals  re- 
ceiyed  in  exchange  for  the  Journal  of  the  Institute. 

The  annual  report  of  the  Board  of  Managers  was  read  and  accept- 
ed, and  referred  for  publication. 

The  Treasurer  presented  his  report  of  the  funds  for  the  last  quar- 
ter, and  also  a  statement  for  the  year  ending  December  31st,  1841 — 
which  were  read  and  accepted. 

Mr.  Henry  R.  Campbell,  from  the  Committee  of  Tellers  of  the  an- 
Qoal  election  for  Officers  and  Managers  of  the  Institute,  for  the  ensu- 
ing year,  (appointed  at  the  preparatory  meeting  this  day,)  presented 
their  report  of  the  result  of  the  election,  when  the  Vice  President  de- 
clared the  following  gentlemen  duly  elected: 

Samuel  V.  Merrick,  President. 

tV";c».,    5vicePre»d..«. 

Isaac  B.  Garrioues,  Recording  Secretary. 
Alex.  Dallas  Bache,  Corresponding  Secretary. 
Frederick  Fralet,  Treasurer. 

Managers. 

Abraham  Miller,  Henry  D.  Rogers, 

John  Struthers,  Ambrose  W.  Thompson, 

Matthias  W.  Baldwin,  George  Taber, 

John  Agnew,  Thomas  U.  Walter, 

John  Wiegand,  John  H.  Towne, 

Samuel  Hufty,  James  Hutchinson, 

John  C.  Cresson,  Edwin  Greble, 

Andrew  M.  East  wick,  David  S.  Brown, 

Isaac  P.  Morris,  Paul  W.  Newhall, 

Charles  B.  Trego,  Thomas  S.  Stewart, 

John  S.  Warner,        '  William  B.  Fling, 

William  Hart  Carr,  Joseph  Yeager, 
^Extract  from  the  minutes.) 

Thomas  Fletcher,  Vice  PreHdenL 
George  W.  Smith,  Rec.  Secret/.,  P.  T. 


Eighteenth  Annual  Report  of  the  Board  of  Managers  of  the  Frank- 
^n  Institute  J  of  the  State  of  Pennsylvania^for  the  promotion  of 
the  Mechanic  Arts.       » 

The  Board  of  Managers  beg  leave  to  present  their  eighteenth  an- 
"^  report: 

^^  lit  3kb  Snist^No.  8^— Mabgh,  184S.  1§ 
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On  retiring,  it  becomes  the  duty  of  the  Board  to  render  an  account 
of  their  proceedings  during  the  past  year.  The  details  of  the  opera- 
tions of  the  past  year  must  determine  whether  on  the  retrospect  we  can 
perceive  a  steady  advance  in  the  primary  objects  of  the  Institute.  The 
Spirit  of  the  Age  is  onward,  and  although  there  has  been,  and  is  much 
to  embarrass  and  depress  it,  in  which  the  Institute  has  largely  shared, 
yet  we  think  we  see  around  us  a  sure  guarantee,  that  our  future 
course  must  be  onward,  in  imparting  knowledge  in  the  various  abk 
modes  employed  by  the  Institute,  and  thereby  usefulness  to  society 
and  the  world. 

The  great  increase  of  Lectures  by  the  various  Associations,  who 
have  followed  the  example  of  the  Institute  in  this  respect,  would  natu- 
rally have  led  the  Board  to  expect  a  decrease  in  attendance  upon  those 
of  the  Institute.  This  has,  however,  not  been  experienced;  and  they 
are  fully  satisfied,  that  could  the  accommodations  for  the  classes  be 
enlarged,  the  attendance  would  be  much  iucreased. 

The  Professors  of  the  Institute  have  fully  sustained  the  high  opin- 
ions that  have  been  expressed  of  their  Lectures,  and  it  is  but  justice 
to  acknowledge  the  obligations,  under  which  the  Board  and  the  Insti* 
tute  are  placed  to  them. 

The  courses  for  the  season  are  in  progress  as  follows: — General 
Chemistry,  on  Monday  evenings,  by  Prof.  John  F.  Frazer.  Mechan- 
ics and  Natural  Philosophy,  on  Wednesday  evenings,  by  Prof.  John 
C.  Cresson.  Chemistry  asapplied  to  the  Arts,  on  Friday  evenings,  by 
Prof.  James  C.  Booth.  Prof.  Thomas  U.  Walter  has  completed  a 
course  on  Architecture,  occupying  Thursday  evenings. 

In  addition  to  the  above,  Prof.  Frazer  has  volunteered  a  course  on 
Geology,  which  now  occupies  the  evenings  of  Thursday.  Doct.  W. 
Beck  Diver  is  delivering  a  course  of  Lectures  on  China,  on  Saturday 
evenings;  by  this  arrangement,  there  are  five  courses  of  Lectures  in 
each  week  now  in  progress.  The  Board  have  also  to  report  that  S. 
S.  Halderman,  Esq.,  has  kindly  volunteered  to  deliver  a  few  Lectures 
on  Zoology. 

Under  its  new  organization,  the  Committee  on  Publications  have 
succeeded  in  adding  very  considerably  to  the  interest  of  the  Journal, 
and  much  praise  is  due  to  the  gentlemen  who  have  so  liberally  con* 
sented  to  act  as  Collaborators,  and  who  have  so  freely  contributed 
their  time  and  labour  to  enhance  the  value  of  this  publication.  It 
would  be  a  source  of  great  gratification  to  the  Board,  could  they  note 
as  much  in  the  extent  of  its  patronage,  (particularly  from  the  mem- 
bers of  the  Institute)  as  they  can  in  its  merits. 

From  the  Committee  on  Science  and  the  Arts,  we  learn  that  the 
number  of  subjects  or  inventions  connected  with  Mechanics  and  the 
useful  Arts,  examined  by  that  Committee  through  their  Sub-Commit- 
tees, during  the  past  year,  is  seventy-three;  of  these,  thirty  remained 
from  the  year  1840,  and  forty-three  were  new ;  but  twelve  subjects  n - 
main  undisposed  of  from  the  year  just  past. 

Four  medals  and  premiums  have  beenawarded  to  ingenious  inven- 
tors from  the  Scott's  Legacy  Fund,  under  authority  from  the  City 
Councils.    By  a  recent  ordinance,  the  award  of  these  medals  and  pre- 
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minms  is  continued  with  the  Managers  of  the  Franklin  Institute,  for 
a  further  period  of  seven  years. 

The  Cabinet  of  Minerals  belonging  to  the  Institute  continues  tore- 
ceiye  attention,  being  properly  classified  and  arranged,  and  is  con- 
stantly increasing  by  the  addition  of  new  specimens  received  as  dona- 
doos,  or  in  exchange. 

At  their  stated  meeting  in  November,  the  Board  enlarged  the  com- 
mittee, having  charge  of  this  department,  and  authorized  a  division  of 
the  committee  into  two  branches;  one  to  have  cognizance  of  such 
matters  as  relate  more  particularly  to  Geology,  while  the  other,  as 
heretofore,  will  attend  to  Mineralogy. 

The  Geological  branch  of  this  committee  have  commenced  the  ar 
niDgement  of  a  Cabinet  of  Specimens,  illustrative  of  the  Science  oi 
Geology,  in  a  room  which  has  been  appropriated  and  fitted  up  for  this 
purpose,  and  which,  with  some  further  extension  of  shelves  and  cases, 
vill  he  sufficient  for  the  reception  of  an  extensive  suite  of  specimens. 

It  is  believed,  that  from  the  resources  already  within  the  reach  of 
the  committee,  together  with  such  aid  as  they  expect  to  receive  here- 
after, sach  a  collection  will  be  formed  as  will  be  creditable  to  the  lu- 
stitate,  and  highly  instructive  to  those  of  our  members  who  are  de- 
arous  of  studying  this  interesting  branch  of  useful  knowledge.  As  a 
means  of  further  increasing  this  Cabinet,  it  is  hoped  that  such  of  the 
numbers  as  possess,  or  may  obtain,  specimens  of  rocks,  fossils,  and 
minerals,  either  useful  or  curious,  will  be  willing  to  contribute  their 
aid  towards  rendering  the  collection  sdll  more  complete  and  extensive. 

Of  the  meteorological  instruments  made  under  the  direction  of  the 
Committee  on  Meteorology,  each  of  the  counties  of  the  State  has 
been  supplied  with  a  set,  except  three.  This  omission  is  occasioned 
either  by  a  difficulty  in  getting  the  instruments  transported,  or  in 
procuring  suitable  persons  to  volunteer  to  take  charge  of  them.  From 
tventy-six  to  twenty-eight  counties  make  regular  monthly  reports, 
and  these  counties  being  distributed  in  every  part  of  the  State,  afford 
ample  means  of  estimating  the  modifications  of  climate  and  other  at- 
mospheric changes  in  the  various  portions  of  our  Commonwealth. 

In  addition  to  the  reports  received  from  our  counties,  a  number  are 
regularly  addressed  to  the  committee  from  gentlemen  interested  in  the 
sQbject,  residing  in  various  sections  of  the  Union. 

A  table  of  means  from  the  reports,  furnished  by  observers,  has  been 
'cgolarly  published  monthly,  since  January  1839. 

Of  the  original  appropriation  furnished  by  the  State  for  Meteorolo- 
Sical  purposes,  the  balance  on  hand,  December  31st,  1841,  amounts  to 
1429.84. 

The  monthly  conversation  meetings,  under  the  care  of  the  conunit* 
^  on  monthly  meetings,  continue  to  attract  the  attention  of  the  mem- 
l^nof  the  Institute.  It  is  believed  that  the  usefulness  as  well  as  the 
interest  of  these  meetings,  may  be  coni»derably  extended  by  an  in- 
creased exertion  on  the  part  of  the  members  of  the  Institute.  As  the 
committee  is  now  organized,  every  member  may  add  to  the  means 
ofinstraction. 

The  coBmiittee  on  the  Cabinet  of  Models  are  steadily  increasing  the 
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collection  under  their  charge,  and  have  them  so  arranged,  that  they 
can  be  examined  at  any  time  by  the  members.  Tiie  rooms  are  much 
frequented  by  strangers  visiting  the  city. 

The  collection  under  the  charge  of  the  committee  on  the  Cabinet  of 
Arts  and  Manufactures,  is  yet  in  its  infancy;  but  the  committee  have 
succeeded  in  procuring  a  very  valuable  and  interesting  collection  of 
specimens  of  the  progress  of  the  Arts.  As  it  is  intended  to  embrace 
ail  the  branches  of  manufactures,  the  attention  of  the  members  of  the 
Institute  is  particularly  requested  to  furnish  specimens  from  their  es- 
tablishments, as  well  as  from  other  sources. 

As  the  Institute  for  several  years  past,  have  been  in  the  practice  of 
holding  their  exhibitions  of  American  Manufactures,  but  once  in  t^wo 
years,  the  committee  on  Premiums  and  Exhibitions  during  the  past 
year  have  not  had  any  special  business  to  claim  their  attention. 

The  Library  committee  have  devoted  their  attention  to  their  appro- 
priate duties,  and  during  the  past  year,  the  increase  has  been  by  pur- 
chase, seventy-six  volumes;  donations,  126; exchange,  119;  in  all^  321 
volumes. 

The  Drawing  School,  under  the  superintendence  of  Mr.  William 
Mason,  is  extending  the  benefits  to  be  there  obtained  to  forty  scholars. 
The  well  known  ability  of  the  gentleman,  to  whom  this  department  of 
instruction  is  committed,  needs  no  comment  from  the  Board. 

In  the  death  of  our  late  lamented  President,  James  Ronaldson,  £sq., 
which  occurred  on  the  29th  day  of  last  March,  the  Institute  lost  a  much 
valued  friend. 

During  the  past  year  eighty-five  new  members  have  been  elected ; 
152  have  resigned,  and  as  near  as  can  be  ascertained,  ten  have  de- 
ceased. 

The  following  gentlemen  have  become  life  members: — James Cris- 
sey,  Thomas  Betton,  M.  D.,  W.  J.  Lewis,  Wm.  Hemble,  Thos.  Hunt, 
Wm.  F.  Geddes,  George  Snider,  J.  C.  Montgomery,  S.  C.  Henszey, 
George  Taber,  Jas.  T.  Alien,  George  W.  Cross,  and  John  G.  Clark« 

James  H.  Bulklet,  Chairman. 

WiixiAM  Hamilton,  ^ctiuiry. 


Minutes  of  the  Board  of  Managers. 

At  a  meeting  of  the  Boardof  Managers,  held  January  26th,  1842^ 

Frederick  Fralev,  Esq.,  was  elected  Chairman  of  the  Board  for 
the  ensuing  year ;  and 

Messrs.  John  S.  Warner,  and  Edwin  Greble,  Curators. 

At  a  subsequent  meeting,  the  following  Standing  Committees  for 
the  ensuing  year  were  appointed : 

On  the  Library. 

Thomas  S.  Stewart,  Chairman.  Joseph  Yeager, 

Ambrose  W.  Thompson,  Alfred  L.  Elwyn,  M.  D. 

Isaac  P.  Morris,  Robert  Lindsay, 
Thomas  U.  Walter. 
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On  Otology  and  Mineralogy. 

Charles  R  Trega,  Chairman.  James  G.  Booth, 

Isaiah  Lukens,  John  F.  Frazer, 

Abraham  Miller,  Richaid  C.  Taylor, 

Samuel  Hufty,  John  H.  Towne. 
Henry  D.  Rogers, 

On  ihe  Cabinet  qf  Models. 

Isaac  P.  Morris,  Chairman.  Thomas  S.  Stewart, 

John  Agnew,  William  B.  Fling, 

Andrew  M.  Eastwick,  John  M'Cltire* 

On  the  Cabinet  ofJIrts  and  Mcmufactures. 

James  C.  Booth,  Chairman.  John  F.  Frazer, 

Charles  B.  Trego,  Joseph  Saxtoo, 

John  Stnithers,  James  C.  Hand, 

John  H.  Towne>  Lewellyan  S.  Haskell. 
Edwin  Greble, 

On  Publications^ 

John  (X  Cresson,  Chairman.         Matthias  W.  Baldwin, 
Alex  Dallas  Bache,  Isaac  P.  Morris. 

Samuel  V.  Merrick, 

On  Premiums  ar^  Exhibitions. 

Samuel  Y.  Merrick,  Chairman^    Thomas  Fletcher, 
John  C.  Cresson,  John  Struthers, 

Alex.  Dallas  Bache,  John  S.  Warner. 

On  Instruetion. 

Alex.  Dallas  Bache,  Chairman.    Charles  B.  Trego, 
Frederick  Fraley,  Paul  W.  Newhall. 

John  Wiegand, 

On  Monthly  Meetings. 

Roswell  Parke,  Chairman.  James  Hutchinson, 

John  C.  Cresson,  George  Taber, 

Robert  Hare,  M.  D.,  Joseph  Saxton, 

Thomas  Fletcher,  Albert  W.  Metcalf, 
WiUiam  H.  Carr, 

On  Meteorology. 

G.  Emerson,  M.  D.,  Chairman.    Henry  D.  Rogers, 
John  C.  Cresson,  Owen  Evans. 

Roswell  Parke, 

On  Finance. 

Samuel  V.  Memck,  Chairman.    David  S.  Brown, 
Frederick  Fraley,  John  Wiegand. 

Matthias  W.  Baldwin, 

15* 
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Managers  qfthe  Sinking  Fund. 

Samuel  V.  Merrick,  Chairman*    David  S.  Brown^ 
Frederick  Fraley,  Paul  W.  NewhalL 

Matthias  W.  Baldwin, 

Auditors. 

Isaac  B.  Garrigues,  Chairman.     WiUiam  Hart  Carr. 
Ambrose  W.  Thompson, 
(Extract  from  the  minutes.) 

Frederick  Fralet,  Chairman. 
William  Hamilton,  Actuary. 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 

Baxter^ s  Hot  Mr  Engine. 

Th«  Gommittoe  oo  Sctenee  and  the  Arts,  constitated  by  the  FrankUa  Iiwtitate  of  the  State 
of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  leferred  for  exaim- 
Bition  a  plan  for  a  Hot  Air  Engine,  invented  by  Mr.  Morris  Baxter,  of  Manhall  county, 
niinois,  REPORT:— 

That  Mr.  Baxter  proposes  to  obtain  a  moving  power  from  the  ex- 
pansive force  of  air,  heated  in  suitable  reservoirs,  and  allowed  to  act 
on  pistons  after  the  manner  of  steam.  So  far  as  the  committee  can 
learn,  there  is  no  reason  to  doubt  that  the  idea  of  this  Ao/  air  engine  is 
original  with  Mr.  Baxter,  and  that  he  supposed  himself  to  be  the  first 
discoverer  of  a  new  source  of  power.  The  first  duty  of  the  commit- 
tee was  to  disabuse  him  of  this  error,  by  shewing  what  has  been  pro- 
posed by  Dr.  Amott,  and  other  inventors  of  similar  schemes. 

This  ungracious  task  being  accomplished,  the'present  inventor  de- 
sires the  opinion  of  the  committee  as  to  the  merit  of  his  peculiar  mode 
of  applying  the  principle  to  practice.  The  only  peculiarity  su^esled 
in  this  case,is  that  of  condensing  the  air  into  one^uarter,  or  any  smaller 
fraction,  of  its  natural  volume,  before  subjecting  it  to  heat.  By  this 
means  it  is  supposed  that  less  heat  will  be  required  to  raise  its  tempo* 
rature  through  any  given  thermometric  range,  that  the  bulk  of  the  ma- 
chine will  be  materially  reduced,  and  that,  possibly,  some  gain  might 
arise  by  using  a  series  of  expansions,  beginning  with  a  tension  of  six 
or  eight  atmospheres,  instead  of  two  or  less. 

There  can  be  no  doubt,  that  if  this  species  of  engine  should  ever  b€ 
brought  into  use,  some  advantage  would  arise  from  the  greater  com- 
pactness attained  by  using  the  air  in  a  condensed  state,  and  that  some 
small  saving  of  heat  would  be  caused  by  the  diminished  bulk  of  the 
solid  parts  of  the  engine ;  but  the  experiments  of  M.  M.  De  la  Viv« 
and  Marcet,  shew  that  the  capacity  for  heat  of  ail  elastic  fluids,  in 
creases  with  their  density,  and  that  consequently,  a  pound  of  air  wil 
require  the  same  heat  to  raise  its  temperature  through  any  range,  if  i 
occupy  but  one  cubic  foot  of  space,  as  it  would  if  expanded  to  100  feet 

The  remaining  part  of  the  enquiry  is  whether  the  effect  produced  bj 
the  elastic  expansion  of  a  gas  is  proportional  to  its  initial  density,  o 
varies  according  to  some  function  of  the  density  difiering  from  a  sim 
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pie  proporlioii.  Tbia  question  resolTea  itself  into  the  mathematicaL 
detennination  of  the  aum  of  all  the  ordinate^  represeatiog  the  elastic 
force  at  different  periods  of  expansion,  which  is  equivalent  to  the  area 
of  the  logarithmic  curve.  A  member  of  the  Institute,  well  known  fot 
bis  mathematical  acquifements,  has  kindly  furnished  the  Gomniittee 
with  a  solution  of  this  problem,  in  which  it  is  demonstrated,  that  from 
the  constancy  of  the  subtangent  of  the  logarithmic  curve,  the  area  of  the 
nirve  is  simply  proportional  to  the  value  of  the  ordinate  representing 
the  denuity,  and  therefore,  no  gain  can  arise  in  this  respect  from  using 
air  condensed  previous  to  beating. 

By  order  of  the  Committee. 
Ftbruary  10th,  1842.  William  Hamilton,  Actuary. 


Shepherd'a  Coat  Iron  Butt  Hingta. 
Tk>  Comnultee  on  Sdtnca  ind  tbs  Arta,  eonitituted  by  Iba  Fwiklin  IniUlDta  of  tbe  Sttta 
<f  PiniuylTuiu,  foe  Iha  pnnnatioD  of  tbe  Mechanic  Aiti,  to  whom  WM  referred  totemiu- 
■Una  Cut  Inm  Bait  Hinge*,  imvmled  bj  Mi.  Tbomti  Shepbard,  and  mannbctiind  bf 
Mi.  Williun  Hart  Cut,  of  PhiWalpUa,  Pemujlfaoia,  REPORT  :— 
The  hinges  submitted  to  the  inspection  of  the  committee  comprised 
lUihe  principal  forms  used  in  building.  They  are  composed  entirely 
of  cast  iron,  and  in  this  respect,  differ  from  the  kinds  fabricated  abroad; 
these  latter  hinges  being  generally  fumiithed  with  pins  or  spindles 
of  viought  iron.  The  hinges  made  by  Mr.  Carr  are  cast  into  com- 
h  a  c 


pleie  form  by  three  operations :  the  first  of  these  is  to  form  the  spindle  a, 
vhichis  effected  by  casting  rods  of  metal  into  suitable  lengths  for  use, 
ifhich  rods  resemble  a  string  of  obtuse  cones,  joined  together  by  theit 
ipices  and  bases.  These  are  broken  into  proper  lengths  for  the  hin- 
get  intended  to  be  cast,  and  by  an  adjustment  of  the  mould,  and  fill- 
itij  up  the  interstices  between  thecoues  with  sand,  one  half  of  the  hinge 
i>iscast  over  the  proper  portions  of  the  spindle,  leaving  the  protected 
pans  theiet^  uncovered  by  the  flow  of  melted  metal.  The  remaining 
lialf  is  then  cast  in  a  mould,  adjusted  so  as  to  permit  the  introduction 
of  ihe  portion  already  fitted  to  the  spindle,  and  by  the  application  of  a 
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suitable  paste,  the  melted  metal  poured  into  the  mould  to  complete  the 
hinge  c  is  prevented  from  adhering  to  those  parts  which  are  required 
to  form  theopeningandturningpartsof  the  hinge.  Theyarethenground 
and  finished  in  the  usual  manner  for  market 

From  some  trials  of  the  strength  of  the  hinges  made  by  Mr. 
Carr,  as  compared  with  the  best  article  of  English  manufacture,  par- 
ticularly in  reference  to  the  ability  of  the  spindle  to  bear  a  blow  or 
strain,  the  committee  is  of  opinion,  that  they  are  fully  equal  in  thoee 
respects  to  the  foreign  article. 

And  from  the  fact  communicated  to  the  conunittee,  that  they  can 
be  furnished  at  as  low  a  price  as  those  coming  from  abroad,  they  con- 
ceive the  ingenuity  and  skill  evinced  in  their  fabrication  to  be  worthy 
of  high  praise. 

The  whole  process  of  manufaeturing  the  hinges  appears  to  the  com- 
mittee to  be  new,  and  to  furnish  by  its  results  an  article  extensively 
useful  in  buildings  of  a  very  substantial  character;  and  in  form  and 
style,  very  creditable  indeed  to  the  gentleman  who  have  embarked  in 
its  manufacture. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 

Fthruary  lOM,  ld<2. 


Corrosion  of  Iron  in  Steam  Boilers  and  Stove  Pipes. 

The  Committee  on  Seience  and  the  Arts,  conttitnted  bj  the  Fmnklin  Institnte  of  the  State 
of  PeniMy  Wania,  far  the  promotion  of  the  Mechanic  Arts,  to  whom  waa  referred  for  exami- 
nation the  Corrosion  of  Iron  in  Steam  Boilers  and  Stove  Pipej^  where  Anthracite  is  em- 
ployed as  fuel,  REPORT  :— 

That  they  have  gathered  such  information  as  lay  in  their  power 
from  those  who  have  witnessed  the  corrosive  action,  and  combined  it 
with  their  own  observations. 

It  appears  that  stove-pipes  are  frequently  corroded  in  the  course  of 
a  year  or  two,  where  they  are  BOt  taken  down  or  deansed  subsequent 
to  their  employment  through  the  winter  season.  An  instance  is  known 
in  which  forty  feet  of  pipe  were  corroded  and  rendered  a  perfect  col* 
ander  in  the  course  of  two  years.  Nor  does  it  appear  always  as  a 
necessary  condition  that  the  place  should  be  damp,  although  this  is 
the  case  in  a  majority  of  instances,  for  in  the  corrosion  just  noticed, 
the  proprietor  stated  that  the  stove  was  very  dry.  The  corrosion 
rarely  happens  in  an  upright  pipe,  but  usually  in  one  lying  horizontally, 
for  where  such  corrosion  had  already  commenced  it  was  said,  in  one 
instance,  to  have  been  obviated  by  giving  the  pipe  a  slight  inclination. 
Where  it  takes  place  in  an  upright  pipe,  it  may  arise  from  the  flow- 
ing down  of  corroding  matter  from  a  horizontal  layer  of  the  same. 

The  same  kind  of  corrosion  is  observable  in  steam  boilersin  which 
anthracite  is  employed  as  fuel,  and  not  in  those  in  which  bituminous 
coal  is  used.  That  it  does  not  arise  from  the  intensity  of  the  heat  is 
shown  from  the  fact,  that  it  is  greatest  in  the  boiler-flues  which  lie 
horizontally  at  a  distance  from  the  fire.    A  corrosion  is  sometimes  ob- 
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senred  near  the  top  of  the  smoke  pipe  in  steamboats,  but  this  may  be 
attributed  to  the  alternate  action  of  heat,  cold,  air,  and  moisture. 

It  would  appear  then,  that  the  corrosion  is  caused  either  by  the  va- 
pors arising  from  the  combustion  of  anthracite,  or  from  matter  car- 
ried up  mechanically  by  the  draft;  or  from  both  combined.  That  it 
does  not  proceed  from  uncondensable  gaseous  matter  is  proved  by  the 
occurrence  of  the  corrosion  only  when  a  stove-pipe  is  no  longer  ex* 
posed  to  these  vapors  during  the  sununer  season,  or  where  a  boiler  is 
cooled  from  intermitted  fires.  It  does  not  arise  from  matter  carried 
op  mechanically,  for  this  could  only  be  ashes,  and  we  know  that  the 
ashes  of  anthracite  is  of  a  dry  nature;  and  without  moisture,  chemical 
action,  or  the  corrosion,  could  not  occur.  It  must,  therefore,  be  pro- 
duced from  condensable  vapors. 

On  examining  the  interior  of  a  stove-pipe  lying  horizontally,  wheth- 
er corroded  or  not,  we  find  a  loose  ashy  deposite  of  a  greyish  brown 
color;  and  where  corrosion  has  taken  place,  the  greater  part  is  con- 
densed into  a  solid  mass,  showing  that  it  had  absorbed  water.  Upon 
fracturing  the  solid  material,  small  white  crystals  appear  under  the  mi- 
croscope, which  are  generally  too  imperfect  to  admit  of  recognising 
their  form.  By  subliming  the  mass,  a  little  empyreumatic  oil  and 
water  are  formed,  but  the  greater  part  sublimed  is  an  ammoniacal  salt. 
Upon  testing  a  solution  of  the  ashes,  it  shows  a  large  content  of  mu- 
riate and  sulphate  of  ammonia,  the  former  evidently  in  much  greater 
quantity  than  the  sulphate.  After  complete  ^blimation  at  a  red  heat, 
the  ashy  matter  remaining  appears  to  be  nearly  pure  charcoal  or  lamp 
black,  with  a  mere  trace  of  coal  ashes.  From  the  qualitative  tests 
made,  it  would  appear  that  the  ammoniacal  salts  constitute  at  least 
three-fourths  of  the  whole  mass.    A  mere  trace  of  iron  was  detected. 

From  this  content  of  saline  matter,  as  well  as  from  its  nature,  we 
are  at  no  loss  to  account  for  the  corrosion  of  iron  where  the  air  and 
moisture  add  their  conjoint  action;  but  it  may  be  doubted  whether  the 
ashy  matter  has  the  power  of  absorbing  moisture  from  an  atmosphere 
of  ordinary  dryness,  for  in  dry  situations,  it  appears  that  there  is  usual- 
ly no  corrosion,  and  in  the  case  noticed  at  the  commencement  of  the 
report,  it  may  be  doubted  whether  the  stove  was  dry. 

How  to  obviate  the  corrosive  action  is  a  more  difficult  point  to  de- 
termine, unless  the  very  simple  process  be  resorted  to,  of  cleaning  out 
stove-pipes  every  spring,  and  boiler-flues  every  few  weeks.  If  the 
stove-pipes  are  required  to  remain  standing  with  the  sediment  in  them, 
Afn  a  previous  internal  coating  of  white  lead,  litharge,  or  red  lead 
might  probably  answer  the  best  purpose,  since  it  would  result  in  the 
pr^uction  of  chloride  and  sulphate  of  lead,  while  the  ammonia  would 
be  driven  off.  The  thin  coating  of  these  salts  of  lead  might  then  pre- 
sent the  contact  and  farther  action  of  the  ashy  deposite.  Experiments 
loade  at  the  U.  S.  Mint  during  the  winter  of  40 — 41,  seem  to  show 
jitat  a  coating  of  lime  on  the  interior  of  a  pipe  prevents  corrosion,  and 
it  is  said  that  a  few  stove  manufacturers  in  this  city  are  acquainted 
viththe  fact  The  committee,  however,  in  the  face  of  these  facts,  are 
father  inclined  to  believe  that  the  oxide  of  lead  will  prove  more  effi- 
^t,  since  the  sulphate  of  lead  is  a  wholly  inert  salt,  and  the  chloride 
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near!  7  insoluble,  while  the  sulphate  of  lime  is  somewhat  soluble,  and 
the  chloride  of  calcium  very  soluble,  and  therefore  likely  to  produce 
corrosive  action  eventually.  Still  the  operation  of  whitewashing  is 
the  simplest  mode  of  obviating  corrosion,  and  may  be  repeated  at  in- 
tervals. 

The  content  of  chlorine  to  such  an  extent  as  is  developed  by  the 
above  chemical  examination,  is  interesting  in  a  geological  point  of 
view,  since  it  has  not  hitherto  been  found  in  chemical  examinations  of 
anthracite.  Prof.  H.  D.  Rogers,  in  1836,  pointed  out  the  fact,  that 
where  heaps  of  refuse  nratter  were  burued  near  the  coal  mines,  ammo- 
nlacal  salts,  and  among  them  muriate  of  ammonia  are  sublimed,  and 
may  be  found  among  the  ashes.  Now  we  know  that  saline  waters 
are  obtained  from  the  coal  measures  in  the  western  district  of  Penn- 
sylvania, and  moreover,  it  is  the  prevailing  opinion  among  Geologists, 
that  the  coal  series  are  marine  deposites;  we  can  therefore  explain  the 
origin  of  the  muriate  of  ammonia  in  the  ashy  deposite  arising  from  the 
combustion  of  anthracite,  by  attributing  the  chlorine  to  the  presence 
of  a  trace  of  chloride  of  sodium  (common  salt)  in  the  coal  or  its  ac- 
companying slate,  or  possibly  in  both.  It  is  unnecessary  to  allude  to 
the  formation  of  ammonia,  since  it  is  a  universal  product  to  a  greater 
or  less  extent  of  the  dry  distillation  or  combustion  of  every  kind  of  coal. 

This  ammoniacal  deposite  is  interesting  in  an  economical  point  of 
view,  since  it  accumulates  in  considerable  quantity  in  a  single  season, 
and  may  be  collected  ^with  facility.  In  one  instance  at  least,  ten 
pounds  were  removed  from  about  eight  to  ten  feet  of  pipe,  which  was 
the  produce  of  three  or  four  years,  and  hence,  we  may  estimate  the 
large  amoimt  that  might  be  obtained  from  many  hundred  pipes  in  Phil- 
adelphia every  season.  It  may  be  employed  either  for  the  manufac- 
ture of  sal  ammoniac  by  a  very  simple  process  of  sublimation  with  a 
small  quantity  of  a  salt  of  lime,  or  it  may  be  directly  applied  in  pow- 
der or  in  solution  to  garden-soils.  The  influence  of  ammoniacal  salts 
in  promoting  luxuriant  vegetation  has  long  been  known,  but  the  ad- 
mirable work  of  Prof.  Liebig  on  Agricultural  Chemistry,  has  more 
completely  developed  their  influence  and  importance.  The  material 
before  us  will  unquestionably  prove  of  great  value  to  the  gardener  and 
florist,  if  properly  applied  to  the  soil;  but  it  must  not  be  forgotten  that 
it  is  very  rich  in  ammonia,  and  should  therefore  be  employed  spa- 
ringly. 

By  order  of  the  Committee, 

February  10/A,  1842.  William  Hamilton,  Actuary. 


Baldwin  fy  VaiPs  Locomotive  Engine, 

The  Gominitt80  on  Sdenoe  and  tiie  Arti,  constitated  by  the  Franklin  Inatitota  ef  the  State 
of  PennayWaniA,  for  the  promotion  of  the  Mechanic  Arta,  to  whom  waa  referred  for  ezami* 
nation  a  mx  wheeled,  geared,  Locomottre  Engine^  intended  for  the  tianepoitatioo  of  heavy 
freight  traina,  manafoetared  by  Meaara.  Baldwin  dt  Vail,  of  Philadelphia,  Pennaylvanitt 
BEPORT  :— 

That  the  sub-committee  appointed  to  examine  the  above  mention- 
ed engine,  met  upon  the  Columbia  railroad  on  the  95th  of  January, 
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1842,  and  went  with  the  engine  out  to  the  Schuylkill  bridge,  and  re* 
turned  with  it  to  Broad  street,  drawing  a  train  of  burthen  cars,  the 
gross  load  being  about  200  tons,  which  was  much  below  the  limit  of 
the  engine^s  power^  but  included  all  the  cars  that  were  then  ready  to 
be  brought  in. 

The  peculiarity  of  this  engine  consists  in  its  obtaining  the  adhesion 
of  the  lour  wheels  of  the  truck,  in  addition  to  that  of  the  main  driving 
wheels^  without  preventing  the  truck  from  vibrating  so  as  to  accom- 
modate itself  to  the  curves  and  undulations  of  the  road.  Experience 
upon  the  American  roads,  as  far  as  known  to  this  committee,  proves 
that  engines  having  six  wheels  and  provided  with  leading  trucks,  move 
much  more  steadily  than  those  with  only  four,  and,  as  a  partial  loss  of 
power  and  other  injurious  consequences  result  from  the  slipping  of  the 
driving  wheels  of  locomotives,  (which  often  occurs  to  a  considerable 
extent^  even  when  it  does  not  prevent  the  engine  from  drawing  its 
load,  and  is  not  noticed  by  the  engine-man)  it  is  very  desirable  to  ob- 
tain the  adhesion  of  all  the  wheels,  without  losing  the  advantages  of 
a  vibrating  truck. 

The  difficulty  in  doing  this  arises  from  the  fact,  that  when  the  en- 
gine stands  on  a  curve,  the  axles  of  the  truck  wheels  are  not  parallel 
to  that  of  the  main  driving  wheels.  Messrs.  Baldwin  &  Vail  obviate 
the  difficulty  in  the  following  manner.  A  pair  of  main  driving  wheels, 
forty-four  inches  in  diameter,  are  placed  behind  the  fire-box,  as  in 
their  well-known  form  of  engine,  but  the  axle,  instead  of  being  crank- 
ed, is  straight,  and  the  connecting  rods  from  the  pistons  of  the  cylin- 
ders have  outside  connexions;*  and  attached  to  the  same  wrists  are 
other  connecting  rods,  extending  forward  and  giving  motion  to  a  shaft 
under  the  front  part  of  the  boiler  and  between  the  axles  of  the  truck, 
which  shaft  is  secured  so  as  to  maintain  its  parallelism  with  the  axle 
of  the  main  driving-wheels,  at  right  angles  to  the  axis  of  the  boiler. 
On  the  middle  of  this  shaft  a  cog  wheel  is  fixed,  having  chilled  cogs 
slightly  rounded  on  the  face,  which,  by  means  of  two  intervening 
wheels,  give  motion  to  others  on  the  axles  of  the  truck.  The  four 
inick-wheels  are  thirty-three  inches  in  diameter,  and  the  gearing  is 
proportioned  so  as  to  make  them  travel  at  the  rate  of  the  larger  wheels. 

The  steam  cylinders  are  thirteen  inches  in  diameter  and  sixteen 
inches  stroke.  The  gross  weight  of  the  engine  in  running  order  is 
29,980  lbs.,  which  is  apportioned  so  that  11,755  lbs.  are  on  the  two 
points  of  contact  with  the  road  behind  the  fire-box,  and  18,225  lbs.  on 
the  four  points  of  contact  under  the  truck.  When  tried  upon  the  Co- 
lombia railroad  in  the  presence  of  the  committee,  the  engine  drew  its 
train  readily  around  curves  of  757  feet  radius,  the  rounded  surfaces  of 
the  diilled  cog  gearing  allowing  the  axles  of  the  truck  to  suit  them- 
selves to  the  curvature  of  the  track.  The  engine  passed  with  ease 
around  a  curve  of  ninety  degrees,  having  a  radius  of  312  feet,  the  train 
being  detached,  and  afterwards  backed  itself  around  a  curve  of  seventy- 
five  feet  radius  without  difficulty. 

The  engine  has  since  been  in  use  upon  the  Reading  railroad,  and  it 
appears  from  a  certificate  of  Mr.  Nicolls,  the  Superintendent,  that  on 

*  Thii  impfotemeiit  is  applictbie  to  engines  with  craaked  axles. 
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the  12th  of  February,  it  drew  from  Reading  to  the  Columbia  railroad, 
a  distance  of  fifty-four  miles, a  train  of  117  loaded  freight-cars;  the 
cars  weighing  215,  and  the  freight  375  tons,  making  a  gross  load  of 
590  tons.    The  speed  when  in  motion  being  ten  miles  per  hour. 

In  the  opinion  of  the  committee,  this  engine  combines  in  a  high  de- 
gree the  advantages  of  a  vibrating  truck  with  the  use  of  the  adhesion 
of  all  the  wheels;  they  think  it  well  worthy  of  the  attention  of  rail- 
road companies  doing  a  freighting  business,  and  believe  that  it  will 
add  to  the  deservedly  high  reputation  of  the  builders. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 

February  2lsty  1842. 
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LIST  OF  AMERICAN  PATENTS  WHICH  ISSUED   IN   DECEMBEB,    1S40,  AND 

JANUARY,  1841. 

With  Remarks  and  Exemplijications  by  the  Editor. 


51.  For  improvements  in  Valves  for  the  Pneumatic  Railway  ^^^^Xx- 
cable  to  other  purposes;  Samuel  Clegg  and  Jacob  Samuda,  Sid- 
mouth  street,  Gray's  Inn  lane,  Middlesex  county,  England,  Decem- 
ber 31. 

The  subject  of  this  patent  is  a  mode  of  rendering  air-tight  the  valve 
which  closes  up  the  slot,  through  which  passes  the  connexion  be- 
tween the  carriages  of  the  pneumatic  railway  and  the  piston  working 
in  the  cylinder,  and  which  is  applicable  to  machinery  in  general,  iu 
which  such  connexion  is  required.  These  valves  work  on  a  hinge 
of  leather  attached  to  one  side  of  the  slot,  and  the  other  falls  into  a 
trough  filled  with  a  composition  of  bees  wax  and  tallow,  or  bees  wax 
and  oil  so  compounded  as  to  be  solid  at  the  usual  temperature  of  the 
atmosphere,  and  fluid  a  few  degrees  above  it  The  valve  is  opened 
by  the  connexion  between  the  piston  and  the  carriage,  or  other  body 
outside,  and  falls  back  after  it  has  passed,  and  is  pressed  again  in  its 
place  by  a  roller,  or  other  body,  passing  over  it;  and  this  is  followed 
by  a  heated  body  of  metal,  which  melts  the  compound,  and  herme- 
tically seals  the  valve. 

Claim. — "We  do  not  claim  the  precise  size  or  form  of  the  various 
parts,  or  the  using  of  the  precise  materials  herein  described ;  but  we 
claim  exclusively  the  method  of  constructing  and  using  valves  as 
herein  above  described,  for  rendering  available  the  application  of  di- 
rect tractive  force,  either  on  railways  or  otherwise." 


1.  For  a  mode  of  Graduating  the  velocity  of  moving  bodies;  Edwin 

W.  Jackson,  Albany,  New  York,  January  5. 

This  patent  is  obtained  for  a  mode  of  regulating  the  velocity  of 
moving  bodies,  which  are  subjected  to  the  influence  of  an  irregular  or 
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aooeletatiiig  farce;  soeh  for  example,  as  cars  on  an  inclined  plane,  fait- 
iDg  bodies,  carriages  drawn  by  restive  horses,  &c.  &c.  The  appara- 
tus employed  consists  of  two  concentric  cylinders,  connected  together 
at  their  ends  by  flanches,  with  a  space  between  them  wliich  is  sepa- 
rated into  equal  compartments  by  partitions,  provided  with  apertures, 
the  capacity  of  which  may  be  regulated  by  valves  or  shutters.  Quick- 
silver, shot,  sand,  or  water,  is  to  be  put  into  this  space,  in  sufficient 
quantity  to  fill  about  one  third  of  the  compartments.  To  turn  this 
doable  cylinder  with  a  velocity  greater  than  that  with  which  the  quick- 
silver, or  other  substance,  runs  through  the  apertures  in  the  partitions, 
sufficient  power  must  be  applied  to  lift  the  whole  contents;  and  it  will 
be  evident  that  by  increasing  or  diminishing  the  capacity  of  the  aper- 
tures, the  facility  with  which  it  may  be  made  to  revolve  will  be  re- 
gulated. 

Claim. — '« What  I  claim  as  my  invention  is,  the  mode  of  graduating 
the  velocity  of  moving  bodies  by  means  of  a  changeable  weight,  such 
as  quicksilver,  water,  sand,  shot,  &c.,  contained  in  receptacles  of  any 
given  form  arranged  around  or  between  two  concentric  cylinders  or 
wheels,  and  communicating  with  each  other  by  apertures  in  the  par- 
titions or  divisions  thereof,  through  which  the  changeable  weight  pass- 
es as  described.  I  also  claim  the  mode  of  regulating  the  velocity 
of  the  moving  body  by  means  of  valves  or  shutters,  which  enlarge  or 
diminish  the  size  of  the  apertures  through  which  the  changeable 
veight  passes." 

We  are  very  apprehensive  that  this  extra  amount  of  load  will  rare- 
ly be  carried  for  the  purpose  of  obtaining  its  regulating  influence,  and 
that  there  are  but  few  situations  in  which  it  could  be  applied  with  any 
advantage. 


2.  For  an  improvement  in  the  Horse  Power  for  driving  machinery; 
Edmund  Warren,  city  of  New  York,  January  5. 

The  improvement  claimed  under  this  patent  is  in  the  mode  of  con- 
Decting  the  sweep  or  lever  with  the  master  wheel,  or  with  its  shaft, 
so  as  to  prevent  breakage  by  any  sudden  jar  applied  either  to  the 
sveep  or  to  the  machinery.  A  disk  is  attached  to,  and  is  made  to 
tura  with,  the  shaft  of  the  master  wheel,  directly  under  the  sweep ;  and 
*ihis  is  provided  with  two  bow  springs  on  opposite  sides  of  its  upper 
surface ;  the  sweep  turns  on  the  shaft,  but  is  keyed  down  so  near  to 
the  sorface  of  the  disk  that  it  cannot  turn  without  bending  the  bow- 
springs,  which  are  so  regulated,  that  when  the  sweep  is  pressed  against 
them  with  the  constant  force  necessary  to  carry  the  machinery,  they 
do  not  yield,  but  when  the  horse  makes  a  plunge,  or  the  machinery 
is  suddenly  obstructed,  they  then  yield,  and  the  sweep  passes  around 
vithont  any  injury  to  the  machinery. 

The  claim  is  to  the  '^coinbination  of  the  disk,  or  main  wheel  ar- 
ranged as  a  disk,  with  the  springs  upon  it,  and  the  lever  as  a  means 
of  relief,  or  to  prevent  breakage  of  machinery.^' 
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3.  For  improTemeiUs  in  the  apparatus  for  Steering  Bomis;  Russell 
Erartz,  Madison,  New  Haven  county,  Connecticut,  January  5. 

The  steering  chain  in  this  apparatus,  is  made  fast  to  a  segment  of  a 
wheel  at  the  rudder  head,  and  passing  thence,  its  ends  are  wound 
around,  and  made  fast  to  two  drums  on  a  horizontal  shaft,  under  the 
tiller  house — ^the  distance  between  the  two  dmms  must  be  equal  to  the 
diameter  of  the  wheel  at  the  rudder  head;  the  chain,  therefore,  always 
acts  upon  the  wheel  in  the  line  of  its  tangent,  and  the  leverage  on  the 
rudder  will  be  imvarying.  The  shaft  of  the  tiller  wheel,  which  has 
its  bearings  in  a  sliding  frame,  is  provided  with  wheels  of  different 
diameters,  either  of  which  may  be  put  in  gear  with  a  cog  wheel  on 
the  shaft  of  the  drums  to  which  the  steering  chain  is  attached.  Two 
chains  are  made  fast  to  the  rudder,  and  pass  along  under  the  gunwales 
to  the  bow,  where  they  are  attached  to  the  windlass,  by  which  arrange- 
ment the  vessel  may  be  steered  in  case  of  a  fire,  which  would  prevent 
the  use  of  the  tiller  or  rudder  head. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  consists  in  attaching  a  segment  grooved  wheel  to  the 
head  of  the  rudder,  around  which  the  steering  chains  are  passed,  and 
to  which  they  are  made  fast  in  such  manner  that  the  purchase  shall 
always  be  at  right  angles  to  the  diameter,  in  combination  with  the 
grooved  drums  on  the  horizontal  shaft,  around  which  the  steering 
chains  are  wound,  one  on  each  side,  and  the  gearing  for  turning  said 
drums  at  a  quicker  or  slower  speed,  by  the  arrangement  of  the  cog 
wheels  in  the  sliding  frame,  as  described.  Also,  the  arrangement 
of  the  life  chains  leading  from  the  rudder  to  the  windlass,  along  the 
gunwales,  as  before  described." 


4.  For  improvements  in  the  Blctsi  Furnace  for  smelting  Iron  Ores, 
with  bituminous  or  with  anthracite  coal ;  Stephen  Cbubbuck  and  Je- 
dediah  Briggs,  Wareham,  Plymouth  county,  Massachusetts,  Janu- 
ary 9. 

The  improvement  in  the  blast  furnace  which  is  the  subject  of  this 
patent,  consists  in  keeping  the  melted  iron,  after  it  has  run  from  the 
furnace  into,  a  basin  provided  for  it,  at  the  desired  temperature  by 
means  of  a  fire  on  each  side  of  said  basin,  and  under  the  same  arch 
which  covers  it.  The  fires  on  the  sides  of  the  basin  communicate  with 
a  flue  at  the  side  of  the  smelting  stack,  which  flue  is  provided  with  a 
damper  at  top,  which,  when  closed,  directs  the  draught  through  the 
stack. 

Claim. — ''What  we  claim  as  our  invention,  is  the  mode  of  keeping 
the  metal  in  its  liquid  state  to  a  proper  degree  of  heat,  by  means  of 
fires  surrounding  the  basin  containing  said  metal,  and  kindled  and  kept 
alive  in  an  arch  arranged  in  the  manner  described;  and  in  combi- 
nation with  the  foregoing  arrangement,  the  flue  governed  by  a  dam- 
per, so  operated  as  to  permit  the  draught  from  the  fires  in  the  arch  to 
ascend  the  flue,  or  when  closed,  forcing  it  into  the  smelting  stack,  as 
set  forth." 
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5.  For  a  machine  for  Cutting  Raw  Hides  or  leather  intd  strips  for 
making  Ropes ;  Philip  B.  Hohnes  and  William  Pedrick,  Charles- 
toxrn,  Middlesex  county,  Massachusetts,  January  9. 

The  claim  expresses  the  character  of  this  invention  so  clearly,  that 
we  deem  it  unnecessary  to  add  any  explanatory  remarks. 

CiaioL — ^*  Having  thus  described  our  improvements,  we  shall  claim 
as  our  invention,  reducing  or  cutting  hides,  or  other  similar  materials, 
into  long  bands  or  strips,  by  means  of  a  revolving  table,  in  combina- 
tion with  a  circular  or  other  proper  shaped  cutting  knife,  attached  to 
a  movable  carriage  over  the  same ;  said  knife  being  caused  to  pass  from 
the  circumference  towards  the  centre  of  said  table,  by  the  action  of  a 
revolving  screw  or  similar  apparatus,  so  as  to  describe  a  spiral  or 
curved  cut  through  the  hide  on  said  table,  as  the  same  revolves ;  the 
whole  being  arranged  and  operating  together  substantially  in  the  man- 
ner as  herein  above  described  and  set  forth.  We  also  claim  the 
supporting  of  the  periphery  of  the  hide  above  the  revolving  table, 
whUe  the  circular  knife  operates  thereon,  by  means  of  a  platform  at- 
tached to  the  knife  frame  through  an  elongated  slot,  in  which  platform 
the  knife  is  inserted,  and  acts  on  the  hide  resting  on  the  same,  the 
whole  being  arranged  and  operating  substantially  as  described.^ 


9> 


6.  For  an  improvement  in  Springs  far  Railroad  Cars,  Locomotives, 
and  other  vehicles;  William  Duff,  city  of  Baltimore,  January  9. 

The  patentee  says — **  My  invention  consists  in  the  particular  man- 
ner in  which  I  have  combined  and  arranged  the  elastic  spring  made 
of  steel  plates,  with  any  desired  number  of  spiral  springs,  by  which  ar- 
rangement I  obtain  a  high  degree  of  elasticity,  and  graduate  the  action 
of  the  spring  in  accordance  with  the  varying  burthen  which  it  is  to 
sustain.'' 

The  plate  springs  are  arranged  and  constructed  in  the  usual  way, 
and  the  spiral  springs  are  placed  either  between  the  upper  surface  of 
the  plate  springs  and  the  under  surface  of  the  side  of  the  main  truck, 
locomotive,  or  car,  frame;  or  between  the  upper  surface  of  the  last 
mentioned  side  piece  and  the  lower  part  of  the  frame  of  the  body. 
The  spiral  springs  are  coiled  around  rods  which  pass  through  the  first 
mentioned  side  piece,  and  rest  on  the  upper  surface  of  the  plate  springs. 

Claim. — ^^What  I  claim,  is  the  manner  in  which  I  have  combined 
the  steel  plate  springs,  as  constructed  with  scrolled  ends,  or  with  ends 
attached  to  vibrating  bars,  or  to  be  received  into  pockets,  with  the  spi- 
ral springs,  which  are  so  graduated  in  length  as  to  be  successivelv 
brought  into  action,  according  to  the  bearing  of  the  load,  as  described.'' 

7.  For  a  method  of  operating  the  working  Valves  qf  Steam  Engines; 
John  Wilder,  city  of  New  York,  January  9. 

An  arrangement  of  levers  for  working  the  valves  of  steam  engines, 
is  to  be  made  within  the  steam  chest,  and  these  are  to  be  operated  by 
the  rod.  The'  valve  has  a  conical  seat,  and  may  work  on  a  stem  to 
insure  its  working  truly.    The  main  lever  is  jointed  at  one  end  to  the 
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lifting  rod,  and  at  the  other  to  the  centre  of  the  valve;  and  at  its  mid- 
dle to  a  second  lever  which  embraces  it,  and  which  has  its  fulcrum  in 
a  line  with  the  joint,  which  unites  the  first  lever  and  lifting  rod,  when 
the  valve  is  closed. 

The  claim  is  to  the  <*  combination  of  the  lifting  rod,  principal  lever, 
and  the  second  lever,  with  the  eduction  valve." 


8.  For  an  Hydraulic  Whetlfor  Raising  Water;  Pierre  D6sir6  Henry, 
city  of  New  Orl,eans,  Louisiana,  January  9. 

This  wheel  is  a  modification  of  the  well  known  hydrauhc  wheel  for 
raising  water,  which  receives  the  water  in  bent  tubes  at  the  periphery, 
and  discharges  it  near  the  centre.  It  is  to  be  made  much  narrower 
at  the  periphery,  where  the  water  is  received,  than  near  the  shaft, 
wh,ere  it  is  discharged.  The  space  between  its  inner  and  outer  peri- 
pheries is  divided  into  compartments  by  partitions  tangential  to  the 
inner  periphery.  These  compartments  are  made  to  open  at  both  ends; 
the  openings  at  their  outer  ends,  or  at  the  outer  periphery  of  the  wheel, 
are  provided  with  valves  opening  inwards,  to  admit  the  water  when 
submerged,  and  to  prevent  its  escape  when  leaving  the  reservoir,  or 
lifting  the  water  contained  in  the  compartment.  The  water  is  to  be 
discharged  into  a  proper  reservoir,  or  gutter.  When  the  wheel  is  em- 
ployed to  raise  water  from  a  shallow  place,  a  spoon  or  scoop  is  adapt- 
ed to  its  outer  periphery  to  catch  the  water. 

The  claim  is  to  the  '^arrangement  of  the  tubes  or  compartments  for 
conducting  the  water  to  the  gutter,  in  combination  with  the  valves 
governing  the  inlets  of  the  compartments;  and  also,  in  combination 
therewith,  the  spoons  or  scoops  for  s90oping  the  wat^r  up  when  the 
basin  is  low." 


9.  For  improvements  in  Railroad  Cars;  John  A.  Whitford,  Saratoga 
Springs,  New  York,  January  20. 

'The  claims  made  imder  this  patent  refer  throughout  to  the  draw- 
ings. 

The  first  improvement  claimed  is  to  an  arrangement  of  parts  by 
which  the  two  trucks  of  a  car  are  connected  with  each  other,  and 
with  two  windlasses,  one  at  each  end  of  the  car,  by  means  of  which 
the  axles  of  the  wheels  are  to  be  thrown  in  the  direction  of  the  radii 
of  the  curve  of  the  road.  Each  truck  is  provided  with  two  racks 
that  mash  into  two  pinions,  one  on  each  side  of  the  car  frame;  from 
the  axis  of  each  of  these  pinions  extends  an  arm,  to  the  outer  end  of 
which  is  afiixed  a  chain  that  passes  around  the  drum  of  a  windlass 
at  each  end  of  the  car.  By  turning  either  of  the  windlasses  the  axles 
are  thrown  out  of  their  parallelism,  and  as  the  two  trucks  are  con- 
nected by  the  racks  with  the  two  pinions,  when  one  axle  is  shifted 
the  other  is  shifted  also. 

The  second  improvement  claimed  is  to  the  making  of  the  axles  in 
two  parts,  which  are  coupled  together  in  the  middle  by  means  of  a 
pipe,  or  ferule,  in  combination  with  a  mode  of  adjusting  them  by 
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means  of  a  pointed  screw  passing  through  a  slide  in  each  box,  the 
head  of  which  is  cut  into  ratchets  to  prevent  it  from  turning,  a 
spring  pall  being  applied  thereto. 

The  third  and  last  improvement  claimed  is  in  the  combining  two 
additional  bow  springs  with  the  common  spring.  The  two  addition- 
al springs  are  arranged  under  the  truck  frames,  one  forward,  and  the 
other  back  of  the  pedestal,  the  ends  bearing  against  the  under  side  of 
the  frame,  and  a  bolt  passing  through  the  xniddle  of  cMh,  and  the 
aide  piece  of  the  truck,  and  made  fast  to  the  ends  of  the  main  spring 
above,  which  bears  on  the  boxes  of  the  friction  rollers  that  slide  in 
the  upper  part  of  the  pedestal — this  car  being  so  arranged  as  to  have 
the  bearings  of  the  axles  run  on  friction  wheels. 

10.  For  a  Shingle  Cutting  Mctchine;  Truman  Walcot,  Stow,  Mid- 
dlesex county,  Massachusetts,  January  SO;  patent  dated  the  5th  of 
September,  1840. 

The  improvement  described  in  this  machine  consists  in  an  arrange- 
ment of  the  parts  of  the  carriage,  by  which  the  block  is  fed  up  to  the 
knife  at  every  upward  movement  of  the  knife  gate.  From  the  back 
of  the  carriage  project  two  "toothed  gauges,"  the  teeth  of  which 
engage,  alternately,  with  two  shippers^  which  are  connected  with,  or 
relieved  from,  the  teeth  of  the  gauge  by  two  cams  on  the  arbor  of  a 
ratchet  wheel,  which  is  turned  by  the  gate  at  each  upward  move- 
ment. When  the  shippers  are  relieved  from  the  cams  they  are  drawn 
back  against  the  teeth  of  the  gauges  by  a  spiral  spring. 

The  claim  is  to  the  "combination  of  the  ratchet  wheel,  cams,  ship- 
pers, and  toothed  gauges." 

11.  For  an  improvement  in  the  Seed  Drills  or  Corn  Planter;  Cal- 
vin Olds,  Marlborough,  Windham  county,  Vermont,  January  20. 

This  machine  resembles  a  wheelbarrow,  excepting  that  the  shafts 
extend  beyond  the  wheel  to  receive  the  necessary  apparatus  for  form- 
ing the  drill,  &c.  The  circumference  of*  the  wheel  is  to  be  equal  to 
the  distance  between  the  hills,  it  being  provided  with  a  projecting 
piece  u>  mark  the  hills.  On  the  axle  of  this  wheel  is  another  of  less 
diameter,  called  the  cup  wheel,  it  being  provided  with  a  cup  to  receive 
the  seeds  from  a  shoe,  or  hopper,  and  discharge  them  into  a  spout, 
which  drops  them  in  a  drill  directly  in  front  of  the  marking  wheel. 
The  cup  wheel  is  movable  on  the  axle  of  the  dropping  wheel,  for  the 
purpose  of  adjusting  the  two,  to  insure  the  marking  of  the  place 
where  the  seeds  have  been  dropped. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by  let- 
ters patent,  consists  in  the  arrangement  of  the  cup  wheel  on  the  axle 
of  tlie  marking  wheel,  so  as  to  render  it  adjustible,  as  described.'^ 

13«  For  an  improvement  in  the  Argand  Lamp  ;  Benjamin  Henunen- 
way,  Roxbury,  Norfolk  county,  Massachusetts,  January  20. 

Hie  object  of  this  improvement  ia  to  avoid  the  necessity  of  remov- 
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ii^  the  oil  chamber,  in  the  fountain  lamp,  to  replenish  it  with  oil. 
The  fountain  or  reservoir  is  supplied  with  oil  through  a  short  pipe  at 
top,  which  is  hermetically  closfed  by  a  leather  valve  and  screw  cap; 
and  between  the  bottom  of  this  reservoir  and  the  pipe  that  conducts 
the  oil  to  the  burner,  is  an  air  chamber,  which  is  supplied  with  air 
by  a  tube  passing  up  through  the  oil  reservoir.  From  the  bottom  of 
the  oil^reservoir  a  tube,  provided  with  a  stop  cock,  descends  to  within 
a  short  distance  of  the  bottom  of  the  air  chamber.  When  the  oil 
chamber  is  to  be  replenished,  the  stop  cock,  in  the  tube  at  the  bottom, 
must  be  closed,  and  the  valve  at  the  top  may  then  be  opened  to  re- 
ceive the  oil;  and  when  the  valve  at  the  top  is  closed,  then  the  stop 
cock  may  be  opened.  When  this  has  been  done,  it  is  evident  that 
the  air  from  the  air  chamber  will  rise  in  the  tube,  at  the  bottom  of 
the  reservoir,  and  allow  the  oil  to  descend  in  the  air  chamber  until  it 
reaches  the  lower  end  of  the  said  tube,  and  the  oil  reservoir  being 
then  hermetically  closed  by  the  valve  at  the  top,  the  atmospheric  pres- 
sure will  prevent  the  farther  descent  of  the  oil.  By  this  arrangement 
the  inconvenience  arising  from  the  overflowing  of  the  common  foun- 
tain lamp  is  effectually  guarded  against,  for  by  making  the  top  of 
the  burner  a  little  higher  than  the  lower  end  of  tlie  tube  in  the  bot- 
tom of  the  oil  reservoir,  the  oil  can  never  rise  above  the  given  height. 
Claim. — "I  claim  combining  with  the  air  chamber,  in  the  manner 
set  forth,  a  tube  for  admitting  air  to  said  chamber,  and  a  stationary 
fountain  or  reservoir  for  containing  oil,  constructed  as  described;  that 
is,  liaving  a  tube  to  admit  of  a  supply  of  oil  when  necessary,  with  a 
cap  adapted  to  said  tube,  to  exclude  the  pressure  of  the  air,  and  a 
tube  for  conveying  the  oil  to  the  air  chamber,  provided  with  a  stop 
cock  to  intercept  the  communication  while  the  fountain  is  being 
filled.^' 


13.  For  9l  Safety  Barge  and  Army  Boat;  Solomon  C.  Batchelor, 
Cincinnati,  Ohio,  January  20. 
For  Specification,  see  vol.  1,  page  114. 


14.  For  Driving  Machinery  by  the  Foot ;  Aaron  Clarke,  Greenwich, 
Fairfield  county,  Connecticut,  January  20. 

The  machinery  described  by  the  patentee,  is  intended  for  driving 
silk  reels,  and  for  performing  any  light  work,  by  means  of  a  horizon- 
tal baud  wheel,  and  bands  communicating  with  the  machine  to 
be  driven. 

Thefoot  by  which  the  wheel  is  to  be  turned,  is  to  be  passed  into  a  shoe, 
which  is  connected  to  a  crank  pin  on  the  face  of  a  wheel,  in  such 
manner  as  to  enable  the  operator  to  turn  the  wheel,  which  amounts 
simply  to  working  a  crank,  or  winch,  by  the  foot,  instead  of  by  the  hand. 

It  seems  that  there  was  novelty  enough  in  the  device,  according  to 
the  judgment  of  the  patent  office,  to  justify  the  affixing  its  seal  there- 
to; but  we  apprehend  that  the  utility  of  the  invention  will  not  be  suf- 
ficient in  amount  to  render  the  purchasers  of  rights  very  numerous. 
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The  claim  is  to  the  combination  of  the  pin  on  the  horizontal  wheel, 
the  oval  block,  and  the  shoe  attached  thereto. 


15^  For  an  improred  manner  of  constructing  Railroad  Car  Bodies; 
George  S.  Hacker,  Charleston,  South  Carolina,  January  21. 

This  car  body  is  to  be  cylindrical,  and  the  patentee  says:— ^ I  am 
aware  that  carriage  bodies  for  transportation  of  the  mails,  have  been 
made  cylindrical  and  hooped;  but  when  thus  constructed,  the  parts 
could  not  be  tightly  drawn  by  driving  the  hoops,  and  therefore  I  do 
not  claim  this  as  my  invention.  But  what  I  do  claim  as  my  inven- 
tion, and  desire  to  secure  by  letters  patent,  is  the  construction  of  the 
body  of  a  railroad  car  in  the  form  of  a  barrel,  hooped  in  the  manner 
and  for  the  purpose  described.'^ 


16.  For  an  improved  Door  Spring;  Samuel  Sawyer,  Boston,  Massa- 
chusetts, January  21. 

The  object  of  this  improvement  is  to  mcrease  the  force  with  which 
the  spring  shall,  act  on  the  door,  as  it  closes,  instead  of  decreasing  it, 
as  is  the  case  with  the  springs  generally  employed.  This  is  effected 
by  increasing  the  leverage  of  the  mechanism  on  which  the  spring 
acts. 

At  the  upper  part  of  the  door  is  a  pin  which  turns  freely  in  a  case, 
and  around  which  is  coiled  a  spring,  attached  by  one  of  its  ends  to 
the  pin,  and  by  the  other  to  the  case.  From  the  upper  end  of  this 
pin  projects  an  arm,  at  right  angles,  the  outer  end  of  which  is  jointed 
to  a  bar  connected  with  the  frame  of  the  door  by  a  joint  at  its  other 
end.  By  this  arrangement  the  tension  of  the  spring  acts  on  the 
pin^  the  arm  of  which,  by  its  connexion  with  the  bar  above  named, 
gradually  increases  its  leverage  as  the  door  closes,  and  gradually  de- 
creases it  as  it  opens. 

The  claim  refers  throughout  to  the  drawings,  and  could  not  be  un- 
derstood without  them;  it  is  limited  to  the  particular  arrangement  of 
parts  above  indicated. 


17.  For  a  method  of  Manufacturing  Balls  of  Caoutchouc,  or  India 
Rubber;  Edwin  M.  Chaffee,  Cambridgeport,  Middlesex  county, 
Massachusetts,  January  21. 

Claim. — <<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  making  of  balls  from  caoutchouc,  by  chopping  it 
fine  or  otherwise  reducing  it  to  small  pieces,  and  separating  and  heat- 
ing the  same  by  throwing  it  into  hot  water,  and  afterwards  pressing 
it  in  a  mould  constructed  as  above  described." 

The  mould  employed  in  this  process  consists  of  a  hollow  cylinder,  the 
bottom  of  which  is  concave,  and  semi-spherical,  and  to  said  cylinder 
a  piston  is  fitted,  the  lower  end  of  which  is  also  semi-spherical  to  cor- 
respond with  the  bottom  of  the  cylinder.  A  hole  is  made  in  the  bot- 
tom of  the  cylinder^  and  another  durough  the  piston,  for  the  escape  of 
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the  water  which  k  foroed  oat  in  pressing.    The  proper  quantity  of 
the  material  being  put  into  the  mould,  the  ball  will  be  readily  formed. 


18.  For  improvements  in  Corsets  ;  Elizabeth  Adams,  Boston,  Massa- 
chusetts, January  21. 

We  ma)[e  the  following  extracts  from  the  specification. 

<<I  do  not  intend  my  invention  to  be  worn  for  the  purpose  for 
which  the  common  corsets  or  stays  are  generally  used,  as  it  is  larger 
both  before  and  behind,  and  could  not  be  worn  in  ordinary  circum- 
stances, without  great  inconvenience.  It  is  to  be  appUed  to  pregnant 
fbmales,  to  support  the  protruded  abdomen,  and  at  the  same  time  to 
allow  of  its  increase  in  size,  without  any  injurious  increase  of  pres- 
sure, from  time  to  time  during  the  period  of  pregnancy.  For  this 
purpose  I  insert,  in  a  proper  manner,  in  the  centre  of  the  front  of  the 
corset,  a  wide  steel  spring  or  busk  extending  to  the  bottom  of  the 
same.  The  lower  end  of  the  spring  or  busk  is  curved,  so  as  to  readi- 
ly to  adapt  itself  to  the  distended  part,  and  extends  downwards  a  much 
greater  distance  than  the  busk  of  the  common  corset,  or  down  to  and 
beneath  the  very  lowest  part  of  the  abdomen. 

<<0n  each  side  of  the  central  bu^k  is  another  spring  or  busk  of  less 
size.  These  latter  springs  are  also  slightly  curved,  in  order  to  adapt 
them  to  the  sides  of  the  projecting  abdomen.  It  will  readily  be  per- 
ceived, from  the  peculiar  shape  of  the  several  springs,  that  those  parts 
of  the  body  which  are  dilated  during  pregnancy,  rest  on  and  are  sup- 
ported by  the  same,  and  that  any  strain  or  weight  falling  upon  the 
springs  is  conveyed  to,  and  supported  by,  the  shoulder  straps, 

"Steel  springs,  or  strips  of  whalebone,  are  inserted  in  the  body  of 
the  corset,  and  so  secured  as  to  support  the  projecting  parts  of  the 
breast,  and  sides  of  the  abdomen. 

"Long  slits,  or  openings,  are  made  in  the  front  of  the  corset,  be- 
tween the  springs  or  busks;  and  these  openings  are  secured  together 
by  lacings  of  common  caoutchouc,  or  other  suitable  elastic  cord  or 
tape. 

"I  claim  the  combination,  in  a  corset,  of  the  front  slits  or  openings, 
with  the  steel  busk  or  spring,  curved  and  shaped  as  described  and 
represented  in  the  drawings,  so  that  while  the  said  busk,  in  conjunc- 
tion with  the  curved  form,  which  it  imparts  to  the  bottom  of  the  cor- 
set, serves  to  support  the  distended  parts,  the  several  slits  in  front  al- 
low the  parts,  as  they  enlarge,  to  expand  outwards  or  horizontally; 
and  the  looseness  of  the  corset  above  the  abdomen,  permits  them  to 
rise  upwards  when  sitting  or  stooping." 


1 9.  For  a  method  of  Forming  Ice ;  Thomas  B.  Smith,  St.  Louis, 
Missouri,  January  23. 

The  patentee  says: — ^<My  improved  process  for  the  rapid  produce 
tion  of  solid  ice  by  the  freezing  of  water,  is  dependent  upon  the  well 
known  fact,  that  a  thin  stratum  of  water  when  exposed  to  an  atmos- 
phere, the  temperature  of  which  is  at,  or  below,  thirty-two  degrees  of 
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Fahrenheit's  scale,  very  rapidly  becomes  frozen.  It  is  also  a  fact 
that  after  a  thin  sheet  of  ice  has  been  formed  upon  the  surface  of  wa- 
ter,  the  process  of  freezing  proceeds  but  slowly,  in  consequence  of 
the  bad  conducting  property  of  ice  for  the  matter  of  heat.  Taking 
advantage  of  these  laws,  I  proceed  in  the  formation,  or  the  making 
of  ice,  in  the  following  way:  I  prepare  a  vat,  or  other  suitable  ves- 
sel, of  wood,  or  other  material,  of  any  size  that  I  may  deem  conveni- 
ent, and  this  I  place  on  a  level,  in  such  situation  as  shall  best  expose 
it  to  the  freezing  influence  of  the  atmosphere.  From  any  suitable 
reservoir  I  cause  a  portion  of  water  to  run  into  this  vat,  or  other  ves- 
sel, so  as  to  cover  the  bottom  thereof  to  the  depth  of  an  eighth,  or 
fomth,  of  an  inch,  more  or  less,  according  to  circumstances,  and  this 
water  I  allow  to  become  completely  frozen ;  when  this  has  taken 
place,  I  in  like  manner  supply  another  portion  of  water  to  be  convert- 
ed into  ice.  Proceeding  in  this  way,  I  quickly  obtain  a  thick  stratum 
of  ice,  of  perfect  purity,  if  the  water  be  pure,  and  of  great  solidity.'* 

The  vat,  or  reservoir,  is  described  as  being  made  with  movable 
partitions,  to  form  blocks  of  any  desired  size. 

Claim. — ^^  What  1  claim  therein,  and  desire  to  secure  by  letters  pa- 
tent, is  the  manner  herein  described  of  rapidly  forming  thick  sheets, 
or  blocks,  of  ice,  by  the  successive  pouring  of  small  portions  of  water 
into  a  vat,  or  other  suitable  vessel,  allowing  the  same  to  freeze,  and 
adding,  in  succession,  fresh  portions  of  water,  as  above  set  forth,  un- 
til the  process  is  completed." 

20.  For  a  method  of  Moving  the  Index  on  a  Weighing  Apparatus, 
or  Scales;  Martin  Robbins,  Hollidaysburg,  Huntingdon  county, 
Pennsylvania,  January  23. 

These  scales  are  a  modification  of  that  kind  which  indicates  the  in- 
crease of  weight  by  elevating  a  weighted  lever  from  a  vertical  to  a 
horizontal  line,  the  scale  dish  being  suspended  by  a  cord  passing 
around  a  wheel  on  the  axis  of  the  lever.  The  drawings  represent 
the  figure  of  a  man  standing  on  a  pedestal,  between  two  colunms, 
and  the  scale,  or  index,  of  pounds,  &c.,  is  marked  on  an  arch  based 
npon  the  columns.  The  two  arms  of  the  figure  are  the  weighted 
levers,  their  axes  being  the  shoulders,  and  having  a  wheel  on  each, 
to  which  is  suspended  the  cords  or  chains  that  pass  through  the  body 
and  legs,  and  hold  the  dish,  which  hangs  in  the  pedestal.  A  cord  or 
chain  passes  from  a  wheel,  on  the  axis  of  one  ojf  the  arms,  or  weight- 
ed levers,  to  a  wheel  on  the  axis  of  the  index,  which  axis  is  situated 
in  the  breast  of  the  figure,  and  is  the  centre  of  the  arch  on  which  the 
index  figures  are  engraved. 

The  claim  refers  to  the  drawings,  but  it  is  confined  to  the  arrange- 
ment of  the  wheel  on  the  axis  of  the  index  hand,  in  combination  with 
the  chain  leading  from  it  to  the  wheel  on  one  of  the  weighted  levers, 
«'for  causing  the  index  hand  to  perform  a  semi-circle  on  the  graduated 
axch  for  indicating  the  weight  of  the  article  to  be  weighed."  This  ar- 
rangement will  make  a  very  ornamental  balance,  but  we  are  unable 
to  perceive  any  feature  of  novelty  in  the  apparatus  which  could  au- 
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thorize  the  gt&nt  of  a  patent;  tite  device  may  please  tfae  fancy^  bat  in 
the  geueral  arrangement  it  does  not  differ  from  some  other  weigh- 
ing machines^  nor  will  it  weigh  accurately. 


21.  For  an  improvement  in  the  Fire  Escape;  Samuel  Welsh  and 
Thomas  Linacree,  city  of  Albany,  New  York,  January  23. 

la  describing  this  machine  the  patentees  say,  ^Uhe  machine  or  ap- 
paratus, which  we  have  improved,  is  of  that  kind  in  which  there  is  a 
box  for  containing  persons,  and  such  implements  as  they  may  need; 
which  box,  by  the  turning  of  a  winch,  may,  by  the  power  of  those 
within  it,  be  made  to  ascend,  or  slide  up  on  a  vertical  shaft,  to  the 
height  of  twenty,  thirty,  or  more  feet.  Said  vertical  shaft  is,  at  its 
lower  end,  attached  and  braced  to  a  piece  of  timber,  which  constitutes 
one  of  the  axles  of  a  carriage,  upon  which  the  appamtus  is  to  be  con- 
veyed to  and  from  a  fire;  the  shaft,  which  is  to  stand  vertically  when 
in  use,  being  then  placed  in  a  horizontal  position.'^ 

The  axle  tree,  of  what  are  the  hind  wheels,  when  the  shaft  lies  hoh* 
zontally,  is  braced  to  the  shaft  on  two  sides  by  pemmneot  braces;  and 
to  the  other  sides  of  the  shaft  are  Jointed  two  other  braces,  the  lower 
ends  of  which  are  shod  with  iron,  and  are  connected  with  the  ends  of 
the  axle  tree  by  adjusting  bars.  A  pair  of  wheels  are  adapted  to  the 
other  end  of  the  shaft  when  it  is  moved  from  place  to  place.  This 
apparatus  is  provided  with  a  short  ladder,  with  which  to  form  a  con* 
nexion  or  bridge  between  the  box  and  a  window;  it  has  hooks  also 
at  each  end  and  side,  for  greater  safety  to  the  persons  ascending  or 
descending.,  When  the  shaft  is  elevated  the  wheels  are  chocked  by 
means  of  blocks  that  fit  their  peripheries. 

Claim. — **  Having  thus  fully  described  the  nature  of  the  apparatus 
which  we  employ  to  Jpreserve  the  lives  of  persons,  and  to  aid  in  re- 
moving property  and  extinguishing  fires  in  buildings,  it  is  to  be  under- 
stood that  we  do  not  claim  to  have  invented  this  apparatus,  so  far  as 
its  general  construction  is  concerned ;  but  we  do  claim  to  have  made 
certain  improvements  therein,  by  which  it  is  rendered  more  conve- 
nient and  efficient  than  it  has  been  as  heretofore  constructed.  We 
confine  our  claim  to  invention,  therefore,  to  the  particular  manner 
of  combining  those  parts  thereof,  by  which  it  is  held  steadily  when  the 
shaft  is  being  raised,  and  whilst  it  is  in  a  vertical  position ;  said  com- 
bination consisting  of  the  adjustable  leveling  bars,  the  movable  braces, 
and  the  chock  blocks,  co-operating  with  each  other  in  the  manner  set 
forth.  We  also  claim  the  combining  with  such  apparatus,  the 
trough  and  ladder  with  the  additional  pulley  for  elevating  and  manag- 
ing the  same.'' 


22.  For  Draughting'  and  Cutting  JLadiesI^  Dresses,  S^c.;  Aaron  A. 
Tentler,  Philadelphia,  Pennsylvania,  January  23. 

We  shall  not  attempt  to  give  a  description,  or  the  claims,  in  this  in- 
stance, as  they  refi^  throughout  to  the  several  diagrams  which  are 
to  serve  as  guiides  in  the  operation. 
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23.  For  a  piocess  of  MoniiiiJiQeturk^  Sulphate  of  JUumine;  Rudolph 
and  Gustava  Boninger,  Baltimore,  Maryland,  Assignees  of  Max 
Joseph  FuDcke,  of  Eickelskamp,  Prussia,  January  23;  granted  for 
fourteen  years  from  the  1 6th  of  November,  1639,  the  date  of  the  En- 
glish Patent. 

(See  Specification,) 

24.  For  an  improvement  in  the  Com  Shelkr;  John  A.  Whitford,  Sa- 
ratoga Springs,  New  York,  January  23. 

The  kind  of  com  sheller  to  which  the  patentee  refers,  is  that  which 
shells  the  com  by  means  of  a  roller  set  with  teeth,  and  working  against 
a  concave  hung  on  springs,  to  yield  to  the  different  sized  ears  of  corn. 
The  improvement  consists  in  the  employment  of  a  series  of  wheels, 
with  teeth  projecting  from  their  peripheries,  on  a  shaft  which  has  its 
bearings  in  the  concave.  The  teeth  on  these  wheels  work  between 
the  teeth  of  a  comb  attached  to  a  plate  projecting  from  the  frame,  the 
edge  of  which  nearly  touches  the  teeth  of  the  main  shelling  roller. 
The  shaft  of  the  toothed  wheels,  or  small  sheller,  has  a  pinion  on  its  end, 
which  mashes  into  a  cog  wheel,  the  shaft  of  which  passes  through  the 
concave  frame,  and  on  which  said  concave  frame  vibrates,  to  enable 
the  small  sheller  to  vibrate  with  the  concave  whilst  it  receives  its  ro- 
tary motion  from  the  cog  wheel.  The  ears  of  corn  are  brought 
against  the  comb  and  plate,  and  there  stripped  of  their  grain,  which 
passes  out  and  descends  an  inclined  board  leading  to  a  proper  recepti- 
de,  whilst  the  cobs  pass  out  at  the  side. 

The  claim  is  to  the  "  arrangement  of  the  lower  or  small  sheller  in 
the  lower  part  of  the  concave,  so  that  they  shall  yield  together  to  dif- 
ferent sized  ears,  as  described,  in  combination  with  the  upper  or  main 
sheller.*' 


25.  For  an  improvement  in  the  Machine  for  making  Bricks  from  tem- 
pered clay;  Thomas  Conklin,  Woodville,  Wilkinson  county,  Missis- 
sippi, January  23. 

The  clay  is  to  be  mixed  in  a  tub  of  the  usual  construction,  the  bot- 
tom of  which  is  pierced  with  a  long  aperture,  through  which  the  mixed 
clay  is  forced  into  the  moulds,  as  they  are  presented  thereto,  by  a  series 
of  incUned  arms,  which  are  attached  to  the  shaft  of  the  mixing  knives, 
immediately  above  the  bottom  of  the  tub.  Below  this  bottom,  the 
shaft  of  the  mixing  knives  has  a  circular  platform  attached  to,  and  re- 
volving with  it  to  receive  and  carry  round  the  moulds,  which  are 
hooked  on  to  an  endless  chain  that  passesaroundadrum  on  the  above 
mentioned  shaft,  and  around  another  at  the  outer  end  of  the  way  on 
which  the  moulds  slide.  After  the  moulds  have  passed  under  the 
aperture  through  which  they  are  filled,  they  are  conducted  under  two 
weighted  pressers  that  press  the  clay  into  them,  and  then  under  a  wire 
striker  that  cuts  off  the  surplus  material.  The  way  or  platform  on 
which  the  moulds  slide,  is  provided  with  an  inclined  plane  at  the  outer 
end,  which  lifts  the  moulds,  and  thus  unhooks  them  from  the  chain. 
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The  circular  revolving  platform  that  carries  the  moulds  rouiid  under 
the  tub,  is  pierced  with  large  holes  to  allow  the  clay  which  drops  from 
the  tub  and  from  the  moulds,  to  fall  through  out  of  the  way  of  the  ma- 
chine. 

Claim. — ^<«  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  before  described  arrangement  of  the  end- 
less chains  to  which  the  moulds  are  attached,  and  the  way,  guides, and 
inclined  planes,  in  combination  with  the  circular  revolving  platform; 
the  mixing  tub,  inclined  dischargers  therein,  pressers,  striker  and  dis- 
charger for  making  bricks  in  the  manner  herein  set  forth — ^there  being 
a  continuous  line  of  empty  moulds  made  to  pass  under  the  discharg- 
ing aperture  in  the  bottom  of  the  mixing  tub,  whilst  at  the  same  time 
a  similar  line  of  filled  moulds  are  made  to  leave  the  aforesaid  aper- 
ture, pressed,  struck,  scraped,  and  the  moulds  liberated  from  the  chains 
by  the  inclined  plane  at  the  end  of  the  way,  and  in  combination  there- 
with, the  endless  chain  for  supplying  the  clay  as  described." 


26.  For  a  machine  for  Heading  Spikes;  Robert  S.  Harris,  Wilming- 
ton, Delaware,  January  25. 

The  proposed  improvement  is  on  the  common  jaws,  employed  to 
hold  the  spikes  in  heading  them  with  a  hand  hammer.  The  jointed 
jaw  is  opened  and  closed  by  a  toggle,  which  is  connected  above  by  a 
link  with  a  spring  to  open  the  jaws,  and  with  a  treadle  below  to  close 
them.  In  the  hole  of  the  griping  dies  there  is  a  pin  on  which  the  point 
of  the  spikes  rest  to  prevent  them  from  driving  through;  this  slides  in 
a  hole  made  in  a  rest  which  prevents  it  from  descending  too  low,  but 
permits  it  to  slide  up.  The  lower  end  of  this  pin  is  connected  by  a 
lever  with  the  treadle,  so  that  as  the  jaw  is  opened  by  the  action  of 
the  spring,  the  treadle  is  drawn  up,  which,  by  its  connexion,  forces 
up  the  pin,  and  thus  liberates  the  spike  from  the  dies. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  jaw,  toggle  joint,  and  spring, 
for  the  purpose  of  throwing  open  the  jaws  as  described,  and  these 
parts,  thus  combined,  I  claim  also  in  combination  with  the  treadle, 
rest  or  support,  and  the  pin,  with  their  connexions,  for  the  purpose 
and  in  the  manner  specified." 


27.  For  an  improvement  in  Dampers  or  Valves  in  Chimney  flues  ; 
Normand  Smith,  Hartford,  Connecticut,  January  25. 

We  deem  it  sufficient  in  this  instance  to  give  the  claim  on  which 
this  patent  rests,  which  is  in  the  following  words,  viz : — «<I  am  aware 
that  chimneys  have  been  supplied  with  valves  or  shutters  in  the  throat 
or  flue,  for  the  purpose  of  regulating  the  opening  in  the  throat,  or  en- 
tirely closing  it,  and  therefore,  I  do  not  claim  this  as  of  my  invention; 
but  what  I  do  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  peculiar  manner  in  which  I  have  applied  the  dampers 
or  valves,  so  that  they  can  be  removed  at  pleasure  without  removing 
any  of  the  fixtures,  to  which,  or  by  which^  they  are  attached^  by  having 
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the  pivots  of  the  valves  drop  into  notches,  made  in  the  iron  framing, 
which  is  attached,  or  let  into,  the  throat  or  flue  of  the  chimney,  in  whidi 
they  are  retained  by  the  weight  of  the  iron  valves,  but  from  which 
they  can  be  removed  for  the  purpose,and  in  the  manner,  specified.'^ 


28.  For  Working  the  Valvta  qf  Steam  Engines  ;  Robert  L.  and  Fran- 
cis B.  Stevens,  New  York  city,  January  25. 

The  improvement  which  is  the  subject  of  this  patent,  is  in  the  man- 
ner of  working  the  valves  of  steam  engines,  in  which  the  steam  is  to 
be  cut  off  and  used  expansively.  The  following  is  extracted  from  the 
specification. 

"  Engines  in  which  the  steam  is  cut  off,  have  either  a  separate  valve 
or  else  use  the  steam  valves  themselves  for  that  purpose ;  when  the 
steam  valves  are  thus  applied,  the  mode  hitherto  used  for  working 
them  has  been  by  means  of  a  cam  wheel  placed  on  the  main  shaft  of 
the  engine,  which,  through  the  intervention  of  a  rod  and  rock  shaft, 
raises  and  lowers  the  valves  at  proper  intervals,  or  by  means  of  tapets 
placed  on  the  lifting  rods,  or  on  the  pump  rods,  which  last  method  is 
commonly  known  and  described  as  the  hand  gear." 

« In  our  improvement,  (the  exhaust  valves  being  worked  by  any 
of  the  several  methods  hitherto  used  for  that  purpose,)  we  raise  the 
steam  valves  and  lower  them  at  any  portion  of  the  stroke  of  the  pis- 
ton, by  means  of  a  separate  and  independent  crank  or  eccentric  wheel, 
giving  an  alternate  rotary  motion  to  a  rock  shaft,  which  by  means  of 
two  toes,  placed  on  the  opposite  sides  of  its  centre  of  motion,  alternate- 
ly raises  and  depresses  each  valve.    When  the  toes  are  affixed  to  the 
rock  shaft  so  that  their  faces  are  in  the  same  straight  line,  as  soon  as 
the  toe  on  one  side  of  the  rock  shaft  has  lowered  one  valve,  the  tpeoa 
the  opposite  side  of  the  shaft  begins  to  lift  the  opposite  valve ;  in  this 
case  one  valve  is  not  closed  until  the  other  begins  to  open,  and  the 
steam  is  not  intercepted  until  the  end  of  the  stroke  of  the  piston ;  but 
when  the  toes  are  fixed  to  the  opposite  sides  of  the  shaft  so  that  their 
faces  are  not  in  the  same  straight  line,  but  are  depressed  to  an  angle 
less  than  two  right  angles,  after  the  toe  on  one  side  of  the  rock  shaft 
has  lowered  the  valve,  the  rock  shaft  will  revolve  through  a  certain 
interval  before  the  toe  on  the  other  side  of  the  shaft  begins  to  lift  the 
opposite  valve :  during  which  interval  neither  valve  being  raised,  the 
steam  in  the  cylinder  will  be  acting  expansively." 

«  What  we  claini  as  our  invention,  is  the  combination  of  an  addi- 
tional and  separate  eccentric  wheel  to  work  a  rock  shaft  to  raise  the 
steam  valves,  in  combination  with  any  of  the  several  methods  hitherto 
used  for  working  the  exhaust  valves.  We  also  claim  the  manner  in 
which  the  toes  are  affixed  to  the  rock  shaft,  so  that  the  shaft  is  made 
to  vibrate  daring  a  certain  interval,  without  either  toe  communicating 
motion  to  either  valve.  We  also  claim  the  combination  of  the  cog 
wheel  and  rack,  in  the  manner  set  forth,  for  the  more  completely  ef- 
fecting our  object." 

The  last  improvement  claimed,  is  for  affixing  a  rack  on  the  end  of 
the  eocentric  rod,  to  work  in  a  cog  wheel  on  the  end  of  the  rock  shaft, 
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as  a  substitute  for  the  eccentric  hook  and  arm,  when  it  is  desired  to 
give  a  greater  amount  of  motion  to  the  rock  shaft. 

29.  For  improvements  in  the  Barometer  ;  William  R.  Hopkins,  Ge- 
neva, Ontario  county,  New  York,  January  27. 

In  this  improved  instrument,  the  range,  or  rise  and  fall,  of  the  mer- 
cury in  the  tube  is  to  be  ascertained  by  weighing,  instead  of  being  in- 
dicated by  the  scale  usually  employed.  The  bulb  end  of  the  tube  is 
provided  with  a  sack  communicating  with  the  tube,  which  commimi- 
cation  may  be  closed  when  desired,  by  a  valve  and  screw.  When  it 
is  desired  to  weigh  the  mercury,  the  valve  leading  into  the  sack  is 
closed,  the  instrument  placed  horizontally  on  a  knife  edge  attached  to 
the  tube,  and  a  scale  dish  suspended  from  the  end  of  the  tube  oppo- 
site the  sack. 

Claim. — ^*  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  ascertaining  the  weight  of  the  mercury 
in  the  barometer  tube,  by  weighing  the  quantity  remaining  in  the  re- 
servoir or  cistern  of  the  barometer.  I  also  claim  the  sack  and  valve 
in  combination  with  the  barometer  tube,  by  means  of  which  the  flow 
of  mercury  can  at  any  time  be  arrested  for  the  purpose  of  weighing." 

30.  For  an  improvement  in  the  Corn  Shelter ;  Cliarles  Willis,  Chel 
sea,  Suffolk  county,  Massachusetts,  January  27. 

This  corn  sheller  is  one  of  that  kind  which  have  a  shelling  wheel  or 
disk  furnished  with  teeth  on  both  faces,  and  having  two  holding  spouts; 
the  improvement  consists  in  having  two  plates,  one  on  each  side, 
which  form  the  bottom,  or  rather,  back  of  the  holding  spouts,  and 
against  which  the  ears  of  corn  are  borne  during  the  operation  of  the 
shelling  wheel.  These  plates  are  movable  and  adjustable  by  means 
of  screws,  so  as  to  regulate  the  distance  between  their  inner  edges  and 
the  faces  of  the  shelling  disk. 

The  claim  is  to  the  "  movable  plates  placed  in  the  rear  of  the  hold- 
ing spouts,  and  capable  of  being  adjusted  by  screws  to  such  distances 
from  the  teeth  of  the  rotary  circular  plate,  as  may  be  desirable,  as  de- 
scribed." 


31.  For  an  improvement  in  the  manner  of  forming  Blocks  of  Wood 
for  Paving  Streets  ;  James  H.  Patterson,  city  of  New  York,  Janu- 
ary 27. 

The  patentee  says — ^^I  cut  my  blocks  rectangularly,  or  nearly  so, 
in  all  their  parts,  and  adapt  them  to  each  other  in  such  a  manner  as 
that  they  shall  interlock,  and  that  no  single  block  in  the  series  which 
crosses  a  road,  or  street,  can  be  pressed  down  without  depressing  the 
whole  series ;  thus  distributing  the  weight  which  bears  upon  them  in 
one  part,  over  the  whole  number.  Under  the  arrangement  here  in- 
dicated, the  blocks  interlock  on  those  sides  only  which  are  in  contact 
with  each  other  in  crossing  the  road  or  street.'* 
<^  What  I  claim  as  constituting  my  invention,  anddesire  to  secure  by 
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letters  patent,  is  the  cutting  of  such  blocks  on  two  of  their  sides,  so 
that  they  shall  have  four,  or  more,  rectangular  offsets,  as  herein  de- 
scribed, when  said  blocks  are  intended  to  support*  each  other  in  a 
straight  line  only,  crossing  the  road,  or  street;  and  as  it  will  be  mani- 
fest that  the  principle  upon  which  I  shape  my  blocks  may  be  carried 
out  by  forming  a  greater  number  of  rectangular  faces  and  off-sets,  I 
do  not  intend  to  limit  myself  in  this  particular ;  but  I  am  confidently 
of  opinion  that  any  change  in  these  particulars  would  only  render  the 
plan  of  contruction  more  complex,  without  being  productive  of  any 
advantage/* 

32.  For  an  improvement  in  the  Domestic  Spinner  for  Spinning  Wool  5 
John  Nelson,  Jefferson,  Logan  county,  Ohio,  January  27. 

This  patent  is  obtained  for  an  improvement  in  the  arrangement  o^ 
the  parts  of  the  well  known  family  spinner  for  spinning  wool,  and 
which  works  on  the  principle  of  the  old  spinning  jenney.  The  draw- 
ing carriage  has  the  usual  rollers,  apron,  and  clamp  for  measuring  out 
the  length  of  roving  at  each  operation.  One  of  the  rollers  has  a  pin- 
ion on  one  end,  which  turns  freely  6n  its  axis,  in  one  direction,  and  in 
the  other  carries  the  roller  around  with  it  by  a  ratchet  wheel  and  pall. 
As  the  carriage  advances  towards  the  spindles  in  winding  on,  the  ends 
of  the  spring  clamp  are  thrown  open  by  two  wedge  pieces  on  the 
frame,  and  then  kept  open  by  a  catch ;  during  this,  the  pinion  on  the 
end  of  the  roller  is  passing  under  a  rack,  attached  to  the  frame,  and 
taming  freely  on  its  axis,  but  when  it  changes  its  motion  and  runs 
back,  then  the  roller  is  turned  by  the  rack  and  pinion  which  gives  out 
the  roving,  the  length  of  which  is  regulated  by  the  adjustment  of  a  trig- 
ger which  disengages  the  catch  on  the  clamp,  and  thus  arrests  the 
farther  supply  of  roving. 

Claim. — ^<  What  I  claim,  is  the  manner  in  which  I  have  constructed 
the  clamp  and  its  appendages,  making  a  part  of  the  carriage,  and  ar- 
ranged the  respective  parts  thereof,  as  described,  so  as  to  be  operated 
upon  by  the  rack,  the  wedge  pieces,  and  the  trigger,  in  tiie  manner, 
and  for  the  purpose,  set  forth.  1  do  not  claim  the  manner  of  construct- 
ing the  clamp,  the  pinion  or  ratchet  wheel,  or  either  of  the  parts  taken 
alone,  but  only  in  their  combination  with  each  other,  in  the  manner 
set  forth." 


33.  For  an  improvement  in  the  JOurriers^  Beam  ;  Ichabod  Lindsey, 
Charlestown,  Middlesex  county,  Massachusetts,  January  27. 

The  wooden  beam  usually  erhployed  by  morocco  dressers  and  cur- 
riers, is  rendered  uneven  by  the  action  of  the  tanning  liquor,  and  of 
the  knife;  and  to  obviate  these  difficulties,  the  patentee  has  substituted 
a  slab  of  marble,  metal,  or  other  hard  substance,  for  the  wood  hereto- 
fore employed. 

The  claim  is  to  the  "method  of  constructing  curriers'  beams  by  in- 
serting a  slab  of  marble,  or  other  hard  substance,  in  the  wood,  by  which 
means  the  utility  of  the  instrument  is  greatly  improved." 
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34.  For  a  Fire  Jilarm  ;  Theophiius  Goodwin,  of  Exeter,  New  Hamp- 
shire, assigned  to  Josiah  Brown,  Brentwood,  New  Hampshire,  Jan- 
uary 30;  antidated  July  30,  1840. 

The  above  named  invention  is  for  giving  an  alarm  in  case  of  fire  in 
a  house,  by  the  expansion  of  a  bar  of  metal,  which  is  to  start  &e  trig- 
ger of  an  alarm  bell. 

Claim. — <*  What  I  claim  as  my  invention,  and  desire  to  secure  by  let- 
ters patent,  is  the  employment  of  the  expansion  of  metals  by  heat  to 
start  an  alarm  in  case  of  fire,  in  the  manner  and  for  the  purpose  de- 
scribed, using  any  of  the  solid  metals,  and  applying  them  in  any 
shape  to  produce  the  same  effect." 

A  patent  was  granted  to  Rufus  Porter  on  the  28th  day  of  Decem- 
ber, 1840,  for  an  apparatus  similar  to  this,  but  upon  a  hearing  of  tes- 
timony before  the  Commissioner  of  patents,  the  priority  of  invention 
was  decided  in  favour  of  Mr.  Goodwin,  and  the  above  named  patent 
was  therefore  granted  to  him. 

35.  For  an  improvement  in  the  Ink  Stand;  Isaac  M.  Moss,  of  Phila- 
delphia, Pennsylvania,  assignee  of  John  Farley,  Washington,  Dis- 
trict of  Columbia,  January  30. 

(See  Specification.) 

^36.  For  an  improvement  in  the  xndjm&t  oi  Discharging  FireJirms; 
Joshua  Shaw,  January  30. 
(See  Specification  vol.  l,p.  117.) 

37.  For  an  improvement  in  the  Brick  Press;  Thos.  W.  Smith,  Alex- 
andria, District  of  Columbia,  January  30. 

The  brick  to  be  pressed  is  placed  upon  a  horizontal  sliding  table, 
which  sustains  a  system  of  progressive  levers  of  the  kind  usually  de- 
nominated the  toggle  joint,  by  which  the  pressing  is  to  be  effected. 
The  sliding  table  is  carried  forward  by  a  rack  and  pinion  beneath  it, 
and  the  whole  apparatus  is  arranged  in  such  a  manner  as  to  render  it 
both  efficient  and  convenient  Although  not  complex,  it  would  not 
be  easy  to  describe  its  construction  intelligibly  without  the  drawings, 
and  we  will,  therefore,  only  give  the  claim,  which  is  to  «'  the  forming 
of  the  pressing  mould  by  means  of  the  frame,  the  sliding  table,  and 
the  standard  and  follower  thereon,  constructed  and  operating  as  set 
forth.  Likewise,  in  combination  with  such  a  machine,  the  distinct 
and  independent  manner  of  pressing  the  brick,  and  of  carrying  the 
brick  forward  into  the  pressing  mould,  and  removing  it  therefrom,  the 
whole  being  constructed  and  operating  substantially  as  described.'^ 

38.  For  an  improvement  in  the  Gridiron  for  broiling  meat;  Isaac 
Damon,  Northampton,  Hampshire  county,  Massachusetts,  Janu- 
ary 30. 

This  gridiron  is  of  the  usual  square  foim,  and  instead  of  the  ban 


^Imerican  Paienfs  for  January ^  with  Remarks.         197 

and  open  spaces,  it  is  made  of  a  crimped,  or  corrugated  metal  plate, 
without  openings.  At  the  back  there  is  the  usual  dripping  pan,  and 
a  lender  is  placed  immediately  in  front  of  it  to  protect  the  gravy  from 
the  action  of  the  fire. 

Claim. — ^^  What  I  claim  as  my  invention  and  improvement  upon  the 
common  gridiron,  and  desire  to  secure  by  letters  patent,  is  the  em- 
ployment of  the  crimped  metallic  plate,  instead  of  bars  or  open  spaces^ 
and  also,  of  the  fender  between  the  dripping  pan  and  the  fire,  as  de- 
scribed.'* 


39.  For  an  improvement  in  the  Machine  for  Stretching  Horse  Col- 
lars ;  James  P.  Osbom,  Reddington,  Hunterdon  county,  New  Jer- 
sey, January  30. 

This  machine  consists  of  a  metal  stock,  on  which  the  collar  to  be 
stretched  is  put ;  the  stock  is  made  in  two  parts,  which  are  hinged 
together  at  the  larger  end;  and  within  this  is  placed  a  wooden ybr?w, 
which  slides  upon  the  bench,  by  the  aid  of  a  screw  rod  and  crank. 
A  rope  is  passed  around  the  collar  after  it  is  placed  on  the  metal  stock, 
and  is  made  fast  to  a  nut  that  travels  on  another  screw  rod,  provided 
with  a  crank.  By  turning  the  two  screw  rods,  the  two  sides  of  the 
stock  are  forced  out  by  the  sliding  of  the  wooden  form  within  it, 
whilst  at  the  same  time,  every  part  of  the  collar  is  made  to  hug,  and 
take  the  form  of,  the  stock  by  drawing  of  the  rope. 

The  claim  is  to  the  "combination  of  the  metal  stock,  the  movable 
wooden  form,  the  manner  of  using  the  rope,  and  the  cranks  and  screw 
rods." 


40.  For  improvements  in  the  Carding  Machine  ;  Ebenezer  and  Alan- 
son  Crane,  Lowell,  Middlesex  county,  Massachusetts,  January  30. 

The  top  cards  instead  of  being  permanently  attached  to  the  frame, 
are  affixed  to  a  traveling  endless  belt,  passing  around  a  roller  at  each 
end,  and  one  at  top  in  the  middle — ^they  are  prevented  from  approach- 
ing too  near  to  the  main  card  by  a  segment  plate,  over  which  the  ends 
of  the  pieces,  forming  the  chain,  travel.  As  the  top  cards  approach 
the  top  roller,  they  are  stripped  by  a  stripping  card  attached  to  the 
ends  of  two  "  sweeps,"  or  arms,  that  receive  a  reciprocating  motiou 
from  a  crank.  After  stripping  the  top  cards,  it  passes  over  a  small 
permanent  card  which  cleans  it. 

The  rollers  and  segment  are  provided  with  adjusting  screws. 

Claim. — **  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  attaching  or  fastening  the  top  cards  of  the  card- 
ing machine  to  revolving  endless  chains  or  belts,  instead  of  securing 
them  to  the  frame  of  the  machine,  and  making  them  stationary  as 
heretofore  practiced,  as  described :  and  the  application  of  such  belts  in 
combination  with  the  rollers  and  adjusting  screws  and  segment  of  a 
circle,  to  the  purpose  of  conveying  the  top  cards  of  the  carding  ma- 
chine to,  and  placing  them  in,  a  position  where  they  can  be  stripped 
by  power,  and  the  combination  of  the  sweeps  and  stripping  and  clean- 
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ing  cards,  and  crank  for  the  purpose  of  stripping  the  top  cards  by 
power,  when  placed  in  sudi  position  as  described.'' 

41.  For  an  improrement  in  the  Endless  Chain  Horse  Power;  Jere* 
miah  M.  Reed,  Middlefield,  Otsego  county,  New  York,  January  30. 

The  endless  floor  of  this  machine  is  formed  by  the  union  of  a  suf- 
ficient number  of  four  wheeled  cars,  the  wheels  of  which  travel  round 
in  the  space  formed  by  two  endless  railways  on  each  side,  the  space 
being  a  little  wider  than  the  diameter  of  the  whole.  The  cars  are  con- 
nected together  by  links  jointed  to  their  bottoms.  Motion  is  commu- 
nicated to  a  shaft  by  racks  attached  to  the  bottom  of  the  cars. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  endless  chain  upon  which  the  horse,  &c., 
walks  by  uniting  together  in  the  manner  described  a  sufficient  nurn- 
berof  four  wheeled  cars,  as  described,  and  also  running  the  wheels  in 
the  space  between  the  two  endless  rails  on  each  side,  in  the  manner 
described." 
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Specification  of  a  Patent  granted  to  James  C.  Booth,  of  Philadel- 
phia^ Pennsylvania^  December  5th y  1840,  ybr  a  mode  of  Whiten- 
ing or  preparing  what  is  termed  ^^Pair  Leather P 

Be  it  known  that  I,  James  C.  Booth,  of  Philadelphia,  Pennsylvania, 
have  invented  a  new  and  improved  mode  of  manufacturing,  prepar- 
ing, whitening,  or  making,  what  is  termed  <<  Fair  Leather,"  and  I  do 
hereby  declare  that  the  following  is  a  full  and  accurate  description. 

In  order  to  obtain  or  put  the  leather  in  the  state  designated,  so  that 
it  may  have  the  peculiar  light-colored  and  fair  appearance  which  is 
the  object  of  the  mvention,  I  employ  it  (the  leather)  in  that  stage  of 
the  manufacture  when  it  is  in  its  moist  state,  after  it  is  <<  finished ;"  or 
if  it  is  used  when  the  leather  is  dry,  then  in  the  latter  case  it  must 
be  moistened  through  with  clear  water.  While  it  is  thus  wet,  I 
spread  with  a  sponge,  brush,  or  other  suitable  article,  the  following 
liquid  composition  over  the  fair  surface  of  the  leather,  giving  it  suffi- 
cient dampness  to  let  the  pores  absorb  the  liquid.  The  liquid  to  be 
applied,  is  a  solution  of  the  protomuriate  of  tin  in  muriatic  acid,  ether, 
alcohol,  and  water,  and  is  composed  as  follows : — Any  quantity  of  the 
protomuriate  of  tin  is  dissolved  in  about  one  half  of  the  weight  of  mu- 
riatic acid,  and  to  this  solution  ether  is  added  in  the  proportion,  by 
weight,  of  three  times  the  weight  of  the  protomuriate  of  tin,  and  then 
a  quantity  of  alcohol  by  weight,  equal  to  four  times  the  weight  of  the 
protomuriate  of  tin.  To  this  may  be  superadded  clear  fre^  water  in 
the  proportion  of  three  parts  by  weight,  as  compared  with  the  proto- 
muriate of  tin. 

If  the  leather  to  be  employed  under  this  process  is  not  dear,  or  is 
very  dark,  or  spotted,  then  a  greater  proportion  of  muriatic  acid  is  to 
be  used,  say  an  equal  quantity,  by  weight,  or  twice  a&  much^  by 
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veigfat,  as  compared  with  the  piotomuriate  of  tin.  Immediately  af- 
ter the  application  of  the  above  described  liquid  composition  to  the 
leather,  I  spread  over  it^  in  a  similar  manner,  spirits  of  turpentine 
witfi  or  without  a  small  quantity  of  tallow,  dissolved  in  it,  sufficient 
to  make  it  pliable,  and  the  leather  is  suffered  to  dry  in  the  ordinary 
manner,  and  the  operation  is  complete.  The  spirits  of  turpentine, 
alone  will  generally  be  sufficient  to  give  pliability  to  the  leather  after 
the  first  composition  is  employed,  without  adding  the  tallow,  but 
when  the  leather  is  stiff  or  hard,  or  not  sufficiently  soft,  the  tallow 
may  then  be  added.  The  leather,  after  this  process  will  have  the  re- 
quired whiteness  and  fair  appearance. 

What  I  claim  as  my  invention  or  discovery,  is  the  use  of  the  pro- 
tomuriate  of  tin  dissolved  in  the  manner,  and  by  the  liquid,  above  de^ 
scribed,  for  the  purpose  of  communicating  a  light-colored  and  fair 
appearance  to  leather,  whether  the  leather  be  oak  tanned,  bark  tan-» 
ned,  hemlock  tanned,  with  its  natural  or  ordinary  color. 

James  G.  Booth. 


^[tecificaiion  of  a  Patent  for  a  Process  of  Mantjfacturing  Sulphate 
of  ^lumifie.  Granted  to  Rudolph  and  Gustava  Bonino£r,  qf 
BaltimorCj  Maryland^  Assignees  qf  Max  Joseph  Funcke,  of  Eich- 
elskampy  Prussia^  2Srd  of  January^  1841;  patent  to  run  four- 
teen years  from  the  I6th  ofNovembery  1839 — the  date  of  the  Eng, 
Itsh  patent. 

To  all  whom  it  may  concern:  Be  it  known  that  I,  Max  Joseph 
Funcke,  a  subject  of  the  King  of  Prussia,  residing  at  Eichelskamp, 
in  the  circuit  of  the  government  of  Dusseldorf,  in  the  said  kingdom, 
have  invented  an  improvement  in  the  manner,  or  process,  of  manu* 
Picturing  sulphate  of  alumine,  so  as  to  produce  the  same  free,  or 
very  nearly  free,  from  iron,  and  from  alkali;  whereby  it  is  more  per- 
fectly adapted  to  be  used  as  a  mordant,  or  for  other  purposes,  in  the 
useful  arts,  than  the  alum  of  commerce,  or  than  the  sulphate  of  alum- 
ine, as  ordinarily  prepared.  And  I  do  hereby  declare  that  the  fol- 
lowing is  a  full  and  exact  description  thereof. 

I  take  potters'  clay,  pipe  clay,  or  clay  of  any  other  kind,  as  free 
from  iron  as  it  can  possibly  be  obtained;  and  this  I  dry  at  such  de- 
gree of  heat  as  is  necessary  to  drive  off  ail  its  free  moisture.  The 
day  so  calcined,  is  next  to  be  reduced  to  powder,  and  this  powder  I 
pat  into  suitable  leaden  vessels,  or  vessels  of  other  material  not  acted 
upon  by  sulphuric  acid;  to  these  vessels  a  moderate  degree  of  heat  is 
to  be  applied,  by  means  of  steam  or  otherwise.  Sulphuric  acid,  of 
66^  Beaum6,  is  then  to  be  added  to  the  clay,  in  such  quantity  as  shall 
suffice  to  dissolve  nearly  the  whole  of  the  alumine  contained  in  the 
day;  which  may  be  ascertained  by  a  previous  test  on  a  small  quan- 
tity. An  excess  of  acid  should  not  be  used,  as  the  whole  ought  to 
be  perfectly  neutralized  by  the  alumine. 

After  the  addition  of  the  acid,  the  mass  in  the  pans  is  to  be  stirred 
imtil  it  is  perfectly  dry;  boiling  water  is  then  to  be  added  in  sufficient 
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quantity  to  dissolve  the  whole  of  the  salt.  The  liquid  thus  obtained 
is  to  be  placed  in  vats,  and  to  remain  at  rest  imtil  it  becomes  perfect- 
ly clear.  It  should  then  be  tested  by  means  of  lime  water,  to  be 
certain  that  it  does  not  contain  any  free  acid;  and  should  any  be  pre- 
sent, lime  water  is  to  be  added  until  the  whole  excess  of  acid  has 
combined  with  the  lime,  and  has  been  precipitated  in  the  form  of  sul- 
phate of  lime.  When  perfectly  clear,  the  liquid  is  to  be  drawn  off 
into  other  vats,  preparatory  to  the  separating  from  it  the  iron,  which 
will  always  be  found  contained  with  it  in  greater  or  a  less  quantity. 
A  measured  portion  of  this  liquid,  say  one  pint,  is  then  to  be  taken, 
and  the  iron  contained  in  it  is  to  be  precipitated,  by  means  of  a  solu- 
tion of  prussiate  of  potash,  in  such  manner  as  to  ascertain  the  exact 
quantity  of  said  solution  necessary  to  the  precipitation  of  the  contain- 
ed iron.  The  quantity  of  liquid  contained  in  the  vat  being  known, 
the  portion  of  the  solution  of  the  prussiate  of  potash  necessary  to  the 
precipitation  of  the  whole  of  the  iron  will  consequently  be  known, 
and  this  is  to  be  added  to  it,  the  mixture  stirred,  and  the  prussiate  of 
iron  formed,  allowed  to  go  to  the  bottom.  The  liquid  is  then  to  be 
drawn  off  clear  from  the  precipitate,  and  a  pure,  or  nearly  pure,  so- 
lution of  sulphate^ of  alumine  will  be  thus  obtained;  and  it  may  in 
this  state,  be  applied  to  various  purposes  in  the  arts. 

If  desired,  the  water' may  be  quickly  evaporated  in  leaden  or  other 
vessels,  until  a  pellicle  appears  on  its  surface;  when  it  may  be  put 
into  suitable  forms,  and  allowed  to  cool  and  crystalize,  or  consolidate. 

I  am  aware  that  clay  has  been  heretofore  treated  with  sulphuric 
acid,  to  form  a  sulphate  of  alumine;  and  I  am  also  aware  that  it  is 
known  to  every  chemist  that  iron  may  be  precipitated  from  its  solu- 
tions in  sulphuric,  or  other  acid,  by  means  of  prussiate  of  potash.  I 
do  not,  therefore,  make  any  claim  to  the  discovery  of  either  of  these 
processes  when  taken  alone;  but  I  do  claim  the  combination  of  means 
herein  pointed  out  for  the  manufacturing  of  sulphate  of  alumine,  by 
which  it  is  produced  with  greater  facility,  and  in  a  state  of  greater 
purity,  than  by  any  of  the  processes  heretofore  adopted  in  its  manu- 
facture; that  is  to  say,  I  claim,  in  combination,  the  preparing  of  the 
clay  by  dessication,  the  combining  thereof  with  sulphuric  acid,  and 
the  subsequent  solution  and  precipitation  of  the  iron,  substantially  in 
the  manner,  and  for  the  purpose,  herein  fully  made  known. 

I  will  here  observe,  that  although  I  have  pointed  out  a  solution  of 
the  prussiate  of  potash  as  the  article  by  which  the  iron  is  to  be  precipi- 
tated, I  have  done  so  because  I  esteem  this  as  the  best  mode  of  obtain- 
ing the  end  desired;  but  I  do  not  intend  hereby  to  limit,  or  confine, 
myself  to  the  use  of  this  salt,  but  to  use  any  other  of  the  known  re- 
agents by  which  a  similar  result  may  be  attained,  and  a  sulphate  of 
alumine  free,  or  nearly  free,  from  alkali,  may  be  produced. 

Max  Joseph  Fitncke. 
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S^?ecification  of  a  Patent  far  an  imprttvemeni  in  Ink  Stands.  Chant' 
ed  to  Isaac  M.  Moss,  of  Philadelphia,  •Assignee  of  John  Farley^ 
Washington,  District  of  Columbia,  on  the  30th  of  January, 
1841. 

To  all  whom  it  may  concern :  Be  it  known  that  I,  John  Farley^ 
of  Washington,  District  of  Columbia,  having  invented  a  new  and  im- 
proved mode  of  using  ordinary  writing  ink,  and  hereby  declaure  the  fol- 
lowing to  be  a  full  and  exact  description. 

The  nature  of  my  invention  is  such  as  to  accomplish  all  the  desi* 
derata  in  writing:  such  as  facility  in  the  use  of  the  ink,  purity  in  the 
fluid,  preservation  jQrom  moulding,  &c.,  by  the  employment  of  capil* 
lary  attraction  in  the  following  manner,  viz: — ^I  provide  the  stand 
with  an  air  tight  stopper,  which  screws  into  the  top  and  centre  of 
the  stand.  In  the  centre  of  this  stopper  is  a  small  funnel,  or  reser* 
voir,  communicating  by  an  aperture  with  the  interior.  Through  this 
aperture  I  insert  a  wick,  possessing  the  capillary  property  of  the 
^nge.  The  stopper  being  screwed  down,  causes  the  ink  to  rise  m 
the  reservoir  for  use,  in  a  pure  and  limpid  state,  and  by  reversing  the 
motion,  the  ink  falls  at  pleasure,  and  is  secured  from  deterioration  or 
accident  The  capillary  action  being  an  independent  efifect,  per  se, 
will  result  with  or  without  the  intervention  of  a  tube. 

What  I  claim  as  my  invention,  and  desire  to  secure  by  letters  pa- 
tent, is  the  employment  of  a  capillary  action  for  the  purpose  of  sup- 
plying the  ink,  as  herein  described,  in  combination  with  the  air  tight 
stopper,  arranged  and  operating  as  above  set  forth. 

John  Fablet. 


Specification  of  a  Patent  for  an  improved  Padlock,  called  the  Clam 
Shell  Padlock.  Granted  to  Solomon  Andrews,  Perth  Jimboy, 
Neto  Jersey,  December  5  th,  1840. 

To  all  whom  it  may  concern:  Be  it  known  that  I,  Solomon  An- 
drews, of  Perth  Amboy,  in  the  county  of  Middlesex,  and  state  of  New 
Jersey,  have  invented  an  improvement  in  the  manner  of  constructing 
padlocks,  which  improved  locks  I  denominate  the  clam  shell  padlock, 
and  which  is  particularly  applicable  to  mail,  and  other  traveling,  bags, 
although  it  may  also  be  used  for  other  purposes;  and  I  do  hereby  de- 
clare that  the  following  is  a  full  and  exact  description  thereof. 

The  distinguishing  features  of  the  lock,  are  the  manner  in  which  I 
construct,  or  form,  the  shell,  or  case,  within  which  the  key  operates 
upon  what  1  call  the  spring  hooks;  the  manner  in  which  I  form  these 
spring  hooks,  and  also  the  way  in  which  I  connect  the  bow,  or  hasp, 
with  the  shell,  or  case,  without  the  employment  of  a  joint  pin.  The 
shell,  or  case,  consists  of  two  plates,  or  pieces  of  metal,  only,  which 
are  struck  up  in  the  same  die,  and  are,  therefore,  exactly  alike  in 
form.  Fig.  1  represents  one  of  these  plates,  which  when  laid  upon,  and 
riveted  to,  a  correspondmg  plate,  forms  the  shell,  the  edges  of  which 
are  curved,  or  rounded. 
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Fig.  2  shows  the  interior  of  the  lock,  the  key-hole  plate,  fig.l,  be- 
ing removed.  A  is  the  bow,  or  hasp,  which  is  embraced  at  its  joint 
part  by  the  sides  of  the  shell,  and  is  thereby  held  in  place,  the  part 
which  enters  the  notch  at  a  serving  as  the  fulcrum  upon  wliich  it 
turns;  it  is  thus  left  solid,  not  requiring  to  be  perforated  for  a  joint 
pin.  B  is  one  of  the  spring  hooks;  of  these  I  generally  employ  from 
four  to  six,  placed  ope  above  the  other;  but  any  desired  number  may 
be  used.  I  usually  cut  each  of  these  spring  hooks  out  of  a  single 
plate,  with  a  slit,  6,  6,  along  it,  so  as  to  constitute  the  part  c,  c,  a 
spring  which  admits  the  catch  of  the  hasp  to  come  under  the  hook 
when  the  hasp  is  shut,  or  pushed  in,  and  hold  it  there  until  it  is  re- 
leased by  the  key;  and  when  the  key  forces  the  hook,  or  catch  part, 
dy  back,  it  will  cause  the  upper  end  of  the  spring  to  bear  against  the 
inclined  portion,  6,  of  the  catch  of  the  hasp,  and  will  cause  the  hasp 
to  fly  out,  as  soon  as  it  is  relieved  from  the  action  of  the  catch  part  of 
the  spring  hooks.  The  side  of  the  key  bits,  (which  may  be  of  diflFer- 
ent  lengths,)  when  turned  open  the  lock,  bears  against  the  lips,  c,  e, 
of  the  spring  hooks,  to  each  of  which  they  are  adapted  and  fitted  in  a 
way  well  understood  by  locksmiths.  When  the  key  is  not  acting  up- 
on the  spring  hooks,  or  the  hasp  is  not  being  pushed  in  so  as  to  be 
held  by  the  catch,  there  is  no  tension  whatever  on  the  spring,  c,  c, 
but  it  is  quite  free,  exerting  no  pressure  at  all  on  the  catch. 


Having  thus  fully  described  the  construction  and  operation  of  my 
improved  mail  bag  padlock,  what  I  claim  therein  as  constituting  my 
invention,  is:  first,  the  forming  of  the  shell,  or  case,  of  two  pieces  of 
plate  metal,  raised,  and  adapted  to  each  other,  in  the  manner  set 
forth.  I  do  not  claim  the  raising  of  metals  by  means  of  dies,  this  be- 
ing a  well-known  process,  but  I  limit  my  claim  to  the  manner  in 
which  I  have  adapted  the  raised  plates  to  the  forming  of  the  shell  of 
a  padlock,  instead  of  making  it  by  casting,  or  by  joining  a  rim  on  to 
wrought  metal;  as  by  this  adaptation  I  have  not  only  improved  the 
form,  but  have  given  additional  strength,  and  that  at  a  diminished 
cost.  Secondly,  I  claim  the  manner  of  combining  the  bow,  or  hasp, 
with  the  shell  of  the  lock,  without  the  use  of  a  joint  pin,  as  herein  ful- 
ly  set  forth.  Thirdly,  I  claim  the  manner  of  forming  and  using  the 
spring  hooks,  as  described;  the  springs  being  so  arranged  as  to  be 
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brought  into  action  by  the  shutting  of  the  hasp,  and  by  the  turning  of 
the  key,  and  causing  the  hasp  to  fly  out,  by  the  pressure  of  the 
springs  against  the  inclined  point  of  the  catch. 

It  will  be  manifest  that  vmations  may  be  made  in  the  manner  of 
forming  and  arranging  the  respective  parts  of  the  lock  herein  de- 
scribed, and  I  do  not,  therefore,  intend  to  limit  myself  in  this  respect; 
the  springs  may  be  made  separate,  and  attached  to  the  spring  hooks; 
and  other  changes  of  a  similar  kind  may  be  introduced  in  other  parts, 
whilst  the  instrument  will  remain  substantially  the  same,  producing 
a  like  result  by  analogous  means. 

Solomon  Andrews. 
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^^edfication  qfa  Patent  granted  to  John  William  Neale,  ofKen^ 
nington,  and  Jacques  Edouabd  Duyck,  of  Old  Kent  Road,  for 
certain  improvements  in  the  Manufacture  of  Vinegar,  and  in 
the  apparatus  employed  therein,  September  8th,  1841. 

These  improvements  consist  in  the  manufacture  of  vinegar  from 
beet-roots;  these  roots,  after  being  thoroughly  washed,  are  reduced 
to  the  state  of  pulp  by  rasping.  A  number  of  strong  cloth  bags  are 
filled  with  this  pulp  and  placed  in  a  press  with  a  board  or  hurdle  be- 
tween them,  and  subjected  to  a  powerful  pressure,  till  the  whole  of 
the  saccharine  juice  is  extracted.  The  juice,  which  will  vary  in  strength 
from  about  7°  to  9°  of  the  areometer,  is  to  be  reduced  to  5°  by  the  ad- 
dition of  water,  and  boiled;  the  liquid  is  then  removed  to  the  coolers. 
On  the  temperature  falling  to  60°  Fahr.,  the  wort  is  removed  to  the 
fermenting  vat,  and  half  a  gallon  of  yeast  added  for  every  100  gallons 
of  wort. 

When  the  fermentation  is  over,  the  liquor  is  removed  to  the  acidi- 
fying vessel,  which  is  a  strong  vat  capable  of  holding  24,000  gallons; 
in  its  centre,  at  a  short  distance  above  the  bottom,  there  is  a  perfora- 
ted rose,  communicating  by  a  pipe  with  a  blowing  machine.  A 
steam  worm  lies  at  the  bottom  of  the  vat,  communicating  with  a 
boiler,  and  furnished  with  a  stop-cock,  the  other  end  of  the  worm  be- 
ing open  to  the  atmosphere.  The  vat  is  divided  into  several  com- 
partments by  perforated  diaphragms,  and  in  the  cover  of  the  vat 
there  is  a  valve  opening  upwards. 

Two  thousand  gallons  of  vinegar  are  first  let  into  the  vat  to  serve 
as  mother  to  an  equal  quantity  of  fermented  wash,  which  is  next 
introduced,  with  a  little  yeast,  When  acetous  fermentation  quickly  en- 
sues. Air  is  then  forced  in  through  the  perforated  rose,  which  in  its 
passage  through  the  perforated  diaphragms  enters  into  intimate  con- 
tact with  the  liquor,  imparting  a  portion  of  oxygen  to  it,  and  expel- 
ling the  carbonic  acid  gas  through  the  valve  in  the  vat  cover.  When 
the  temperature  of  the  hquor  falls  below  70°  Fahr.,  steam  is  admitted 
to  the  worm^  so  as  to  maintain  the  temperature  constantly  between 
W  and  80.^ 


In  a  four  days  Ae  liquid  vili  be  converted  into  vinegar,  when  4000 
gallons  more  of  fermented  wash  are  let  into  the  vat,  and  the  process 
continued  until  the  whole  8|000  gallons  become  vinegar.  This  couise 
i^  pursued  until  the  vat  contains  24,000  ^llons  of  vinegar,  when 
8000  gallons  are  drawn  off  and  clarified,  and  replaced  with  8000  gal- 
lons of  fresh  wash,  and  so  on  continuously. 

The  claun  is — 1.  To  the  improved  process  and  aj^aratus  for  man- 
ufacturing vinegar  from  beet-roots. 

2.  The  process  and  apparatus  for  effecting  and  maintaining  the 
acetous  fermentation,  and  all  such  modifications  of  the  same,  where- 
in the  acetous  fermentation  is  conducted  by  the  combined  operations 
of  an  air-forcing  apparatus  and  steam-heat  applied  in  pipes  or  vessels 
within  the  acidifying  vessel,  whether  the  process  of  conducting  the 
acetous  fermentation  be  applied  to  the  making  of  vinegar  from  beet- 
roots, or  any  other  substances. 

3.  To  the  application  of  an  air  forcing  apparatus  in  the  manufac- 
ture of  vinegar,  or  acetous  acid,  distinctly  considered  from  the  other 
parts  of  the  apparatus.  i.ond.  MeciiaiMC8*Mac. 


^deification  qfa  Patent  granted  to  William  Samuel  Hbnson, 
London^  for  certain  improvements  in  Steam  Engines^  August 
I6th,  1841. 

In  this  high  pressure  condensing  steam-engine,  the  steam  chambers 
are  each  furnished  with  an  escape-valve  closed  by  a  spring;  these 
valves  are  kept  shut  by  rods  and  levers  worked  by  cams  on  the  main 
shaft,  the  pressure  of  which  is  withdrawn  when  the  valves  are  to  be 
permitted  to  open.  Thus,  supposing  the  piston  to  be  near  the  com- 
pletion of  its  downward  stroke,  the  pressure  is  removed  from  the  up- 
per escape-valve,  when  the  steam  forces  it  open,  and  rushes  out  until 
the  steam  within  the  cylinder  is  reduced  to  a  slight  excess  above  at- 
mospheric pressure,  when  the  spring  closes  the  valve;  the  upper  educ- 
tion-valve is  now  opened,  and  the  remainder  of  the  steam  passes  into 
the  condenser.  The  piston  then  makes  its  upward  stroke,  and  the 
opposite  set  of  valves  act  in  a  similar  manner. 

The  engine  is  furnished  with  two  condensers,  each  having  a  valve 
at  the  top  opened  by  rods  worked  by  the  engine;  and  also  a  valve  at 
bottom  kept  shut  by  a  spring,  but  opening  into  a  casing,  which  com- 
municates by  a  valve  opening  outwards  with  a  cold  water  tank. 
Each  condenser  is  provided  with  a  jet,  and  is  inclosed  in  a  separate 
cistern,  having  a  side  valve  for  the  admission  of  cold  water,  and  two 
valves  in  its  base  through  which  the  water  is  conveyed  into  the  cas- 
ing, and  thence  back  into  the  cold  water  tank.  At  the  termination  of 
a  stroke,  the  steam  is  admitted  through  the  eduction-pipe  into  a 
chamber  above  the  condensers;  the  upper  valve  of  one  of  the  conden- 
sers being  opened,  the  steam  enters  and  forces  out  the  condensation 
water  of  the  previous  stroke  through  the  lower  valve,  escaping  with 
it,  until  the  steam  in  the  chamber  is  in  equilibrium  with  the  atmos- 
phere, when  the  spring  closes  the  lower  valve. 
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The  upper  valve  of  the  other  condenser  is  now  opened,  and  the  re- 
mainder of  the  steam  admitted  and  condensed  by  the  injection  of 
cold  water,  producing  a  partial  vacuum  within  the  condenser.  Dur- 
ing these  operations,  the  cistern  of  the  latter  condenser  is  filled  with 
water,  while  the  former  is  empty.  Towards  the  termination  of  the 
succeeding  stroke,  the  water  is  allowed  to  run  off  from  the  latter  cis- 
tern, by  opening  its  lower  valve,  and  the  jet  is  turned  off:  at  the  same 
time  cold  water  is  admitted  into  the  cistern  of  the  first  condenser  and 
its  jet  turned  on.  The  same  operations  as  before  then  take  place, 
the  order  of  the  condensers  only  being  reversed. 

In  order  to  guard  against  explosion,  the  patentee  places  a  gover- 
nor on  the  top  of  the  steam  boiler ,which  is  connected  with  the  safe- 
ty-valve by  a  long  lever,  in  such  a  manner,  that  while  the  engine  is 
at  work,  and  the  governor  in  motion,  the  safety-valve  is  closed,  but 
as  soon  as  the  engine  stops,  the  governor  opens  the  safety-valve  and 
lets  off,  the  steam. 

The  claim  is — 1.  To  the  application  to  the  cylinder  of  a  steam-en- 
gine using  a  condenser,  or  to  the  passages  between  the  cylinder  of  a 
steam-engine  and  its  condenser,  of  an  apparatus  of  the  nature  of  that 
described,  so  as  to  permit  the  escape  from  the  cylinder,  or  from  the 
steam  passages  between  the  cylinder  and  the  condenser,  during  a  ve- 
ry short  interval  of  time  near  the  termination  of  each  stroke,  of  so 
much  steam  as  will  leave  the  remainder  of  the  steam  within  the  cyl- 
inder but  little  above  atmospheric  pressure,  and  condensing  that  re- 
mainder by  the  means  ordinarily  used  in  condensing  engines. 

2.  To  the  clearing  the  condensers  of  steam-engines,  in  which  high 
pressure  steam  is  used,  by  the  application  to  ttiat  purpose  of  part  of 
the  force  by  which  steam,  used  in  such  eqgines.  exceeds  the  pressure 
of  the  atmosphere,  when  combined  with  condensers,  at  intervals  im- 
mersed in  water,  as  described. 

3.  To  the  application  of  a  governor  to  the  safety-valve  of  steam- 
engine  boilers,  by  which  the  safety-valve  is  raised  when  the  engine 
is  at  rest.  ibid. 


Specification  of  a  Patent  granted  to  Johw  Godwin,  of  Hackney 
Boadj/or  an  improved  construction  of  Piano  Fortes  of  certain 
descriptions,    •^ugtist  23, 1841. 

The  improvements  here  patented  relate  to  the  construction  and  ar- 
langement  of  the  different  parts  of  horizontal  pianos,  the  strings  of 
which  pass  from  the  plate  over  the  bridge  on  the  sound-board  in  the 
usual  manner,  and  under  a  bridge  beneath  the  wrest-pin  block.  The 
strings  are  each  passed  round  a  separate  pulley,  and  are  then  carried 
np  in  front  of  die  block  to  the  w  rest-pins,  and  are  secured  in  the 
usual  way.  These  pulleys  are  made  in  sets,  according  as  the  instru^ 
ment  is  to  have  two  or  three  unisons,  and  the  mounting  of  each  set 
has  a  shank  attached  to  the  lower  angle  of  the  front  of  the  wrest-pin 
bteck,  which  is  cut  away  for  that  purpose.  The  wrest-pin  block  is 
of  a  rectangular  form,  (eight  inches  wide,  and  four  inches  deep,)  and 
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of  tw^o  pieces;  the  lowest  of  which  is  cut  away  to  admit 
a  strap  on  one  end  of  a  bar,  the  other  end  of  which  is  attached  to  the 
string  plate.  There  are  several  of  these  straps,  which  are  let  in  to 
counteract  the  tendency  of  the  tension  of  the  strings  to  depress  the 
front  and  elevate  the  back  of  the  wrest*pin  block.  For  this  purpose, 
an  iron  bolt,  three-sixteenths  of  an  inch  in  diameter,  is  also  passed 
through  each  bar,  through  the  sound-board  and  bracket,  and  secured 
above  the  bar  by  a  nut,  and  beneath  the  bracket  by  a  washer. 

The  sound-board  is  placed  three  inches  and  a  half  below  the 
strings,  and  is  extended  two  inches  farther  than  usual  towards  the 
front  of  the  instrument,  under  the  vibrating  part  of  the  strings.  This 
extension  may  be  carried  through  the  whole  length  of  the  scale,  but 
it  is  preferred  to  go  only  as  far  as  where  the  treble  notes  do  not  re- 
quire dampers. 

In  order  to  effect  the  action  of  the  key  upon  the  hammer  and  dam* 
per,  under  this  arrangement,  the  damper  level  is  placed  between  the 
sound-board  and  the  strings,  and  the  bracket  is  made  quite  straight 
The  key  is  shortened  iLbout  two  inches,  and  a  right  angled  piece  of 
metal,  fixed  on  the  end  of  it,  communicates  the  action  of  the  key  to 
the  damper  lever.  The  check  is  carried  farther  back  on  the  key,  and 
a  cheek  piece  is  attached  to  the  middle  of  the  shank.  The  hammer 
rest  is  also  removed  higher  up,  and  the  length  between  the  head  and 
the  shank  of  the  hammer  is  reduced  to  an  inch.  ibid. 


Specification  qf  a  Patent  granted  to  Wix.liam  EnwAan  Nswton, 
qf  Chancery  LanCy  for  improvements  in  obtaininfi^  a  concentrated 
extract  of  Hops,  which  the  inventor  denominates  ^  Hutnuline.** 
August  15,  1841. 

The  hops  are  dried  till  brittle  in  an  oven  heated  to  86°  Fahrenheit, 
and  are  then  passed  through  a  coarse  sieve ;  this  powder  is  placed  in 
a  close  cylinder  and  covered  with  alcohol  to  a  depth  of  one  and  a 
half  inches,  and  submitted  to  pressure  for  twenty-four  hours.  The  al- 
coholic tincture  is  then  drawn  off  into  a  tub,  and  the  powdered  hops 
washed  repeatedly  in  water,  till  no  further  extract  remains  in  them. 

The  alcoholic  tincture,  and  the  essential  oil  which  is  combined  with 
it,  is  placed  in  a  water-bath,  and  the  alcohol  driven  off,  which  leaves 
the  essential  oil  remaining  behind  in  the  form  of  a  brownish-yellow 
resin  covered  with  a  yelbwish  watery  extract.  This  extract  is  ad- 
ded to  the  aqueous  solution,  uul  evaporated  by  an  open  fire  to  the 
consistence  of  sirop ;  it  is  then  removed  to  the  water-bath  and  evapo- 
rated to  a  nearly  solid  extract  This  extract  is  added  to  the  resinous 
matter  of  the  alcoholic  tincture  in  a  warm  state,  and  the  compound 
thus  produced  is  the  **  Humuline,''  two  pounds  of  which  are  equal  in 
use  to  six  pounds  of  hops. 

Another  mode  is  to  place  hops,  either  powdered  or  whole,  in  a 
closed  vessel,  and  expose  them  to  the  action  of  steam,  when  a  liquid 
extract  is  obtained,  whicb^  by  evaporation,  may  be  converted  into 
«  Humuline.^' 


19^  modt  of  Prcpetting  Fesseb.  ftVt 

The  claim  is  to  the  methods  herein  described,  of  making  or  piroda* 
cing  a  eoDcentiated  extract  of  hope.  ibid. 


Speeifieation  of  a  Patent  granted  to  James  Ransoms  and  Chaklss 
MaT|  of  Ipsurichj  Suffolk^  for  improvements  in  the  Manufacture 
qf  Railway  ChairSy  railway  and  other  pins  or  boltSj  and  in  wood 
fastenings  and  tree  nails.    Jlugust  15,  1841. 

These  improvements  in  the  manufacture  of  railway  chairs,  consist 
in  the  employment  of  metal  side  plates  in  the  sand  mould  in  which 
the  chair  is  cast;  and  also  in  using  metal  cores  for  the  cavity  in  the 
chair  which  receives  the  rail. 

The  second  improvement,  relating  to  the  manufacture  of  woodeii 
pios  or  bolts,  consists  in  forcing  them  into  moulds,  (which  are  cylin- 
drical tubes  slightly  tapered  towards  the  mouth,)  and  submitting  them 
vhile  under  compression,  to  the  action  of  heat,  until  the  natural  elas- 
ticity of  the  wood  is  sufficiently  overcome.  The  pins  will  then  retain 
the  form  thus  given  them  until  driven  into  damp  sleepers,  when  the 
moisture  will  cause  them  to  swell,  and  they  will  become  firmly  fixed 
Aerein.  The  wood  fastenings  and  tree-nails  are  treated  in  a  similar 
manner. 

The  claim  is — 1.  To  the  mode  of  casting  railway  chairs  by  means 
of  metal  side  surfaces  in  sand  moulds,  with  metal  or  other  cores  as 
described. 

2.  To  the  mode  of  casting  railway  chairs,  by  applying  metal  cores 
as  described. 

3.  To  the  mode  of  manufacturing  railway  and  other  pins  or  bolts, 
and  wood  fastenings  and  tree-nails,  by  forcing  them  into  moulds  so 
foraied  as  to  retain  them  under  compression  till  the  elasticity  of  the 
vood  is  sufficiently  overcome. 

4.  To  the  mode  of  manufacturing  railway  and  other  pins  or  bolts, 
and  wood  fastenings  and  tree-nails,  by  subjecting  them  to  heat  when 
under  compression,  in  moulds  as  described.  ibid. 


Specification  qfa  Patent  granted  to  Saui&s  Whitelaw  and  George 
Whit£i.aw,  of  Glasgow,  for  a  netc  mode  qf  Propelling  Vessels 
through  the  water,  with  certain  improvements  in  the  steam-en- 
gine when  used  in  connexion  tf^erewith,  part  qf  which  improve*^ 
menis  are  applicable  to  other  purposes.    Jlugust  15, 1841. 

This  new  mode  of  propelling,  consists  in  forcing  air  through  open- 
ings in  the  bottom  of  the  vessel,  which  passes  in  divided  currents' 
along  channels  or  spaces  inclining  upward  from  the  bottom  of  the. 
vessel  toward  the  stem,  where  it  escapes  at  the  surface  of  the  water. 
The  propelling  power  is  derived  from  the  buoyancy  of  the  air — the 
force  which  it  gives  out,  as  it  expands  in  its  passage  to  the  surface  of 
the  water — and  the  force  from  reaction  which  is  communicated  to  the 


t68  Progress  qf  Civil  Engineering. 

vessel  as  the  air  escapes.    In  order  to  back  the  ressel,  the  air  is 
forced  oiH  through  pipes  directed  towards  the  bow  of  the  vessel. 

The  improved  steam-engine  consists  of  a  horizontal  cylinder  through 
the  centre  of  which  a  main  shaft  passes^  carrying  two  vibrating  verti- 
cal fans,  which  together  fill  the  diameter  of  the  cyUnders,  and  greatly 
resemble  a  Bramah's  pump.  On  one  side  of  this  cylinder  is  another 
of  equal  size,  and  similarly  constructed,  which  forms  the  air-pump  for 
propelling  the  vessel,  while  on  the  opposite  side  is  the  air-pump  of 
the  steam-engine.  The  shafts  are  all  connected  so  as  to  move  togeth- 
er. On  admitting  steam  to  the  engine,  the  fans  make  a  vibratory 
movement,  each  motion  of  the  air-pump  forcing  a  portion  of  air  into 
the  channel  before  mentioned,  along  which  it  passes  in  broken  cur* 
rents,  which  the  patentees  consider  more  advantageous  than  a  conti- 
nuous current  of  air.  lUd. 


Specification  of  a  Patent  granted  to  Thomas  William  Bookzr, 
of  Melin  Griffith's  Works ^  near  Cardiff^  for  improvements  in  the 
Manufacture  of  Iron.    Jlugust  21,  1841. 

For  the  purpose  of  converting  cast  iron  from  its  crude  state,  into 
wrought  or  malleable  iron,  an  open  refinery,  or  furnace,  is  connected 
with  a  reverberatory,  or  puddling  furnace,  by  a  passage  which  termi- 
nates in  its  neck.  The  refining  furnace  having  been  sufficiently  heat- 
ed, a  charge  of  about  nine  hundred  weight  of  cast-iron  is  thrown  in, 
and  melted  down  in  the  ordinary  way;  when  the  refining  process  is 
complete,  the  whole  charge  of  metal  is  run  off  into  the  puddling  fur- 
nace, previously  heated  to  a  proper  degree.  The  iron  is  then  pud- 
dled in  the  usual  manner,  and  divided  into  lumps  or  balls  of  a  conve- 
nient size,  which  are  passed  to  the  rolling  cylinders,  &c^  to  be 
finished. 

The  principal  novelty  in  the  process  consists  in  causing  the  heat- 
ed metal  of  the  refining  furnace  to  pass  directly  into  a  puddling  fur- 
nace without  being  permitted  to  become  cold.  lUd. 
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Baldwin's  Oeared  Truck  Locomotive  Engine, 

Through  the  kindness  of  Mr.  Baldwin,  we  are  enabled  to  lay  before 
onr  readers  in  the  present  number,  an  engraving  of  this  new  arrange- 
ment of  the  machinery  of  a  Locomotive,  by  means  of  which,  the 
wheels  of  the  leading  truck  (so  valuable  in  a  curved  way)  are  convert- 
ed into  drivers,  without  interfering  with  their  other  useful  properties. 

We  also  subjoin  the  letter  of  the  Superintendent  of  the  Reading 
railroad,  describing  a  large  performance  made  by  this  Locomotive  on 
that  railway;  and  at  page  178  we  insert  the  report  of  the  committee  of 
Science  and  the  Arts,  upon  the  merits  of  the  peculiar  arrangement  of 
parts,  by  which  the  adhesion  of  all  the  wheels  is  obtained.* 

*  For  the  ■pedScation  of  Mr.  Btldfrin'i  pttent,  for  tho  mode  of  Meomplkhiiis  thiiolgiet, 
dM  Um  mraber  of  this  Jonmal  for  Febmaiy,  1842,  ptge  136. 
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Philadelphia,  Febniary  12,  1S42. 

Messrs.  Baldwin  &  Vail;  Gentlemen, — I  send  you  inclosed,  a 
statement  of  the  performance  of  your  new  six  wheeled,  geared  engine, 
which  you  will  perceive  is  in  every  way  satisfactory.  The  train 
weighed  108J  tons,  of  2,240  lbs.,more  than  that  hauled  by  your  •^Hich- 
ens  and  Harrison"  engine  in  February  last,  on  our  road.* 

Statement  of  the  performance  of  a  six  wheeled  engine^  built  by  Messrs- 
Baldwin  &  Vail,  on  the  Philadelphia^  Reading  and  Pottsville 
Railroad,  February  12, 1842. 

This  engine  has  six  wheels  and  outside  connexions.  The  large 
drivers  (forty-four  inches  in  diameter,)  are  behind  the  fire  box,  and 
connected  with  the  four  truck  wheels,  (thirty -three  inches  in  diam- 
eter,) by  cog  gearing,  in  such  a  way  as  to  obtain  the  adhesion  of  the 
whole  weight  of  the  engine,  with  little  additional  friction,  and  at  the  , 
same  time  allow  the  requisite  play  in  curves. 

Her  weight,  in  running  order,  is  30,000lbs.;  on  her  large  drivers, 
ll,775lbs.;or  5,887 lbs.  on  each.  On  the  truck  wheel  18,22 5 lbs.  or 
4,565  lbs.  on  each,  and  her  cylinders  are  thirteen  inches  diameter  and 
sixteen  inches  stroke. 

This  engine  hauled,  on  the  above  date,  a  train  of  1 17  loaded  cars, 
weighing  in  all  590  tons,  from  Reading  to  the  inclined  plane,  on  the 
Columbia  railroad,  fifty-four  miles,  in  five  hours  and  twenty -two  min- 
utes, being  at  the  rate  of  over  ten  miles  per  hour  the  whole  way. 

She  consumed  2^^  cords  of  wood,  and  evaporated  3,110  gallons  of 
water,  with  the  above  train.  Weight  of  freight,  375  tons,  of  2,240lbs.; 
consisting  of  259  tons  of  coal,  twenty-two  tons  of  iron  and  nails,  and 
ninety-four  tons  of  sundry  other  merchandize,  including  fifty-three 
live  hogs,  ten  hhds.  of  whiskey,  188  bbls.  flour,  ship  stuff,  butter,  &c. 
Weight  of  cars,  215  tons,  making  a  total  weight,  not  including  engine 
and  tender,  of  590  tons  of  2,240lbs. 

Whole  length  of  train,  1,402  feet,  or  eighty-two  feet  over  a  quarter 
of  a  mile.  The  above  train  was  transported  in  the  ordinary  freight 
business  of  the  road,  and  was  run  without  any  previous  preparation 
of  engines,  cars  or  fuel  for  the  performance.  The  engine  was  closely 
watched  at  all  the  starts  of  the  train,  and  not  the  least  slipping  of  any 
of  her  wheels  could  be  perceived.  She  worked  remarkably  well 
throughout  the  trip,  turning  curves  of  819  feet  radius,  with  ease  to  her 
machinery,  and  no  perceptible  increase  of  friction  in  her  gearing.  Her 
speed  with  the  train  on  a  level,  was  found  to  be  nine  miles  per  hour. 

Whole  length  of  level,  over  which  the  above  train  was  hauled, 
twenty -eight  miles;  longest  continuous  level,  8^^^  miles ;  total  fall,irom 
the  point  where  the  train  was  started  to  where  it  stopped,  210  feet. 

The  above  train  is  unprecedented  in  length  and  weight,  in  Europe 
or  America.  "       G.  A.  Nicholls, 

Superintendent  of  transportation  on  the 
Philadelphia^  Readings  and  Pottsville  railroad. 

U.  S.  Gtwito,  Feb.  14tii. 

*  Sea  Um  number  ^  this  Joumal  lor  May,  1841,  page  819. 
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Cculwallader  Evans^  Surety  Valve. 

Letter  from  Profesior  Joskph  Hshbt. 

Princeton,  N.  J.,  Feb.  25th,  184«. 
C.  EvAKs,  Esq: 

Dear  Sir: — ^I  have  deferred  answering  your  letter  relative  to  your 
Safety  Apparatus  until  I  could  find  time  to  make  some  experiments 
with  the  model  you  sent  me,  but  I  have  been  unable  to  give  the  sub- 
ject any  attention  imtil  within  a  few  days  past. 

I  have  for  the  last  few  years  been  in  the  habit  of  mentioning  to  my 
class  the  advantages  of  using  the  fusible  metal  inclosed  in  a  tube  siv- 
rounded  by  the  steam,  for  the  purpose  of  setting  off  an  « alarm"  in 
case  of  the  undue  heating  of  the  boiler,  as  proposed  by  my  friend, 
Professor  fiache;  but  I  was  not  aware  of  the  fact,  until  1  was  inform- 
ed of  it  by  Professor  fiache  himself,  that  you  had  independently  ap- 
plied the  same  principle  to  set  in  operation  a  self-acting  apparatus  for 
relieving  the  safety  valve  in  case  of  danger. 

I  have  made  a  number  of  experiments  with  your  apparatus,  the 
results  of  which  are  perfectly  satisfactory.  To  determine  if  the  dis- 
charge of  the  steam  always  takes  place  at  the  same  pressure,  the  com- 
position of  the  fusible  metal  remaining  the  same,  1  attached  to  the 
boiler  a  manometer  gauge,  and  found  that  in  each  case  the  discharge 
took  place  at  about  a  pressure  of  thirty-three  pounds  per  square  inch. 
The  indications  of  the  gauge  did  not  vary  from  this  more  than  a 
pound  on  either  side  in  any  of  the  experiments,  although  the  quanti- 
ty of  water  in  the  boilers  was  not  precisely  the  same  in  all  cases.  I 
also  have  made  some  experiments  on  surcharged  steam;  for  this  pur- 
pose the  water  was  suffered  to  get  low  in  the  boiler,  and  then  the  fire 
was  removed  from  the  bottom  to  the  sides,  so  as  to  heat  the  metal 
above  the  water  line,  and  surcharge  the  steam.  Under  these  circum- 
stances the  fusible  metal  gave  way  at  a  pressure  of  about  sixteen  pounds. 

These  results  appear  so  satisfactory,  that  I  do  not  hesitate  to  state 
that  I  consider  the  plan  of  using  the  fusible  metal,  inclosed  in  a  tube, 
exposed  to  the  steam,  and  your  arrangement  for  relieving  the  safetjr 
valve  at  the  approach  of  danger,  as  the  best  contrivance  which  has 
been  proposed  to  the  public  as  a  means  of  preventing  the  disastrous 
explosions  from  steam.  With  my  best  wishes  for  your  success  in  in- 
troducing your  invention  into  general  use, 

I  remain  respectfully  yours,  &c., 

Joseph  Henbt. 


Observatioiis  on  the  effect  of  urind  on  the  Suspension  Brieve  over 
the  Menai  Strait,  more  especially  toith  reference  to  the  injuries 
which  its  roadways  sustained  during  the  storm  of  January  1839. 
By  W.  A.  Pkovis. 

From  the  Proceediofi  of  the  lostitation  of  Ci?il  Engineers. 

In  the  month  of  December,  1825,  when  the  origuial  construction  of 
the  bridge  was  nearly  completed,  several  severe  gales  occurred,  and 
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considerable  motion  was  observed,  both  in  the  main  chains  and  in  the 
platform  of  the  carriage  ways.    It  appeared  that  the  chains  were  not 
acted  upon  simultaneously,  nor  with  equal  intensity;  it  was  believed^ 
therefoi^e,  that  if  they  were  attached  to  each  other,  and  retained  in 
parallel  plains,  the  total  amount  of  movement  would  be  diminished. 
On  the  30th  of  January,  and  on  the  6th  of  February,  1826,  some  heavy 
gales  again  caused  considerable  motion  of  the  chains  and  roadway, 
breaking  several  of  the  vertical  suspending  rods,  and  of  the  iron 
bearers  of  the  platform.     These  bearers  were  constructed  of  wrought 
iron  bars,  overlapping  each  other,  and  bolted  together,  with  the  ends 
of  the  suspending  rods  between  them,  for  the  purpose  of  giving  stiff- 
ness to  the  structure.     The  flooring  planks  were  bolted  to  the  bearers, 
and  notched  to  fit  closely  round  the  suspending  rods,  which  were 
thereby  held  almost  immovably  in  the  platform.    It  was  observed, 
that  the  character  of  the  motion  of  the  platform  was  not  that  of  simple 
undulation,  as  had  been  anticipated,  but  the  movement  of  the  undula- 
torywave  was  oblique,  both  with  respect  to  the  lines  of  the  bearers, 
and  to  the  general  direction  of  the  bridge.     It  appeared  that  when 
the  summit  of  the  wave  was  at  a  given  point  on  the  windward  side, 
it  was  not  collateral  with  it  on  the  leeward  side,  but,  in  relation  to  the 
flow  of  the  wave,  considerably  behind  it,  and  forming  a  diagonal  line 
of  wave  across  the  platform.    The  tendency  of  this  undulation  was, 
therefore,  to  bend  the  bearers  into  a  form  produced  by  the  oblique 
intersection  of  a  vertical  plane  with  the  surface  of  the  moving  wave. 
The  bearers  were  not  calculated  to  resist  a  strain  of  this  nature ;  they 
therefore  were  fractured,  generally  through  the  eyes  on  each  side  of 
the  centre  foot  path,  at  the  point  of  junction  with  the  suspending  rods, 
which  being  bent  backwards  and  forwards  where  they  were  held  fast 
at  the  surface  of  the  roadway,  were  in  many  instances  wrenched 
asunder  also.     The  means  adopted  for  repairing  these  injuries,  and 
for  preventing  the  recurrence  of  them,  were,  placing  a  stirrup,  with  a 
broad  sole,  beneath  each  of  the  fractured  bearers,  attaching  it  by  an 
eye  to  the  suspending  rod,  cutting  away  the  planking  for  an  inch 
around  the  rods,  and  at  the  same  time  bolting,  transversely,  to  the 
underside  of  the  roadway,  an  oak  plank,  fifteen  feet  long,  between 
each  two  bearers,  for  the  purpose  of  giving  to  the  platform  a  greater 
degree  of  stiffness,  combined  with  elasticity,  than  it  previously  pos- 
seted. The  four  lines  of  main  chains  were  also  connected  by  wrought 
iron  bolts  passing  through  the  joint  plates,  placed  horizontally  between 
the  chains.     The  effects  of  these  alterations  and  transversely  hol- 
low, cast  iron,  distance  pieces   were  so  beneficial,  that    little   or 
no  injury  occurred  for  nearly  ten  years.     On  the  23d  of  January, 
1836,  a  more  than  usually  severe  gale  caused  violent  undulation  of 
the  platform,  and  broke  several  rods.    There  can  be  little  doubt  that 
ten  years'  constant  friction,  combined  with  the  shrinking  of  the  tim^ 
l^r,  had  relaxed  the  stiffness  of  the  platform,  and  permitted  an  in- 
creased degree  of  undulation.  The  gate-keeper  described  the  extreme 
Amount  of  the  rise  and  fall  of  the  roadway  in  a  heavy  gale  to  be  not 
less  than  sixteen  feet;  the  greatest  amount  of  motion  being  about  half 
vay  between  the  pyramid  and  the  centre  of  the  bridge.    In  conse- 
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queiKe  of  the  injuries  sustained  during  this  gale,  the  author  and  Mr. 
Rhodes  were  instructed  to  give  in  a  report  upon  the  state  of  the  bridge, 
and  on  any  repairs  or  additions  which  might  appear  desirable.  The 
result  of  the  examination  was  satisfactory;  the  whole  of  the  masonry, 
the  main  chains,  their  attachments  to  the  rock,  the  rollers  and  iron 
work  upon  the  pyramids,  and  all  the  principal  parts  of  the  bridge, 
was  as  perfect  as  when  first  constructed;  it  was,  however,  recom- 
mended, <<that  a  greater  degree  of  rigidity  should  be  given  to  the 
roadways,  so  that  they  should  not  bend  so  easily  under  vertical  pres- 
sure.''  The  bridge  remained  in  the  same  state  until  the  hurricane  of  the 
6th  and  7th  of  January,  1839 ;  during  the  night  of  the  6th,  all  approach 
to  the  bridge  was  impracticable ;  the  bridge-keeper,  however,  ascer- 
tained that  the  roadways  were  partially  destroyed ;  and  he  in  conse- 
quence traversed  the  strait  in  a  boat  in  time  to  prevent  the  down  mail 
from  London  driving  on  to  the  bridge.  When  the  day  broke,  it  was 
found  that  the  centre  foot  path  alone  remained  entire^  while  both  the 
carriage  ways  were  fractured  in  several  places.  The  suspending  rods 
appeared  to  have  suffered  the  greatest  amount  of  injury;  out  of  the 
total  number  of  444,  rather  more  than  one-third  were  torn  asunder; 
one  piece,  175  feet  long,  of  the  north  east  carriage  way,  was  hanging 
down  and  flapping  in  the  wind;  much  of  the  parapet  railing  was 
blown  away;  the  ties  and  distance  pieces  between  the  main  chains 
were  destroyed ;  the  chains  had  resisted  well,  in  spite  of  the  violent 
oscillation  they  had  been  subjected  to,  to  such  an  extent  as  to  beat 
them  together  and  strike  the  heads  off  bolts  of  three  inches  diameter. 
Means  were  immediately  adopted  for  restoring  the  roadways;  and  so 
rapidly  was  this  effected,  that  in  five  days  carriages  and  horses  passed 
over,  while  foot  passengers  were  not  at  any  time  prevented  from 
crossing.  The  opinion  of  Colonel  Pasley,  <Uhat  all  the  injuries  which 
have  occurred  to  the  roadways  of  Suspension  Bridges  must  have  been 
caused  by  the  violent  action  of  the  wind  from  below,"  is  examined,  and 
reasons  given  for  the  author's  dissent  from  that  opinion.  The  action 
of  the  wind  upon  the  Conway  and  Hammersmith  Bridges,  is  next 
examined ;  and  from  the  amount  of  oscillation  observed  in  all  suspen- 
sion bridges,  the  conclusion  is  arrived  at,  that  winds  act  strongly  and 
prejudicially  on  the  fronts  as  well  as  on  the  horizontal  surfaces  of  the 
platforms  of  suspension  bridges,  and  that  the  effect  of  winds  is  modi- 
fied and  varied  by  the  nature  of  the  country,and  the  local  circumstances 
connected  with  each  individual  bridge.  Although  differing  in  opinion 
from  Colonel  Pasley  as  to  the  general  cause  of  injury  to  suspension 
bridges,  the  author  agrees  with  him  in  the  propriety  of  giving  increas- 
ed longitudinal  rigidity  to  their  platforms,  to  prevent  or  to  restrict  un- 
dulation. He  advised  its  adoption  in  1836,  and  applied  his  plan  of 
stiffening  by  beams  in  1839.  He  preferred  beams  to  trussed  framing, 
on  account  of  the  facility  with  which  the  former  could  be  increased 
in  number,  to  obtain  any  requisite  degree  of  stiffness,  and  because  he 
feared  that  trussed  frames  could  not  always  be  kept  firmly  in  their 
true  vertical  positions. 

Mr.  Cowper  was  of  opinion,  that  the  real  cause  of  injury  to  suspen- 
sion bridge^  was  the  vibration  of  the  chains  and  roadway.    The 
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whole  of  the  suspended  part,  when  acted  upon  by  the  wind,  became 
in  some  measure  a  pendulum;  and  if  the  gusts  of  wind  were  to  recur 
at  measured  intervals,  accordmg  either  with  the  vibration  of  the  pen- 
dulum, or  with  any  multiples  of  it,  such  an  amount  of  oscillation 
vould  ensue  as  must  destroy  the  structure. — Mr.  Brunei  agreed  with 
Mr.  Cowper  in  his  opinion  of  the  cause  of  injury  to  bridges,  and  with 
the  propriety  of  applying  brace-chains,  for  preventing  the  vibration. 
He  then  alluded  to  the  introduction  of  lateral  braces  in  the  bridge  de- 
signed by  Mr.  Brunei,  Sen.,  for  the  Isle  of  Bourbon.  He  had  been  at 
the  Menai  Bridge  during  a  severe  storm,  and  had  particularly  noticed 
the  vibration  of  the  chains,  with  the  accompanying  undulation  of  the 
platform.  The  force  of  the  wind  was  not  apparently  from  beneath ; 
it  appeared  to  act  altogether  laterally.  The  chains  were  too  high 
above  the  roadway ;  their  vibration  commenced  before  the  platform 
moved ;  the  imequal  lengths  of  the  suspension  rods  then  caused  the 
undulating  motion.  His  attention  had  latterly  been  much  given  to 
the  subject,  on  account  of  the  Clifton  Suspension  Bridge,  now  erecting 
tinder  his  direction.  The  span  would  be  seven  hundred  feet,  and  the 
height  above  the  water  about  two  hundred  feet  He  intended  to  ap- 
ply the  system  of  brace  chains  at  a  small  angle  to  check  vibration. 
To  two  fixed  points  in  the  face  of  one  pyramid  would  be  attached  two 
chains,  each  describing  a  curve  horizontally  beneath  the  platform, 
touching  respectively  the  opposite  sides  of  the  centre  of  the  bridge, 
^nd  then  extending  to  similar  points  on  the  other  pyramid;  there  they 
were  attached  to  two  levers,  the  ends  of  which  were  connected  with  a 
counterbalance  of  about  four  tons  weight  applied  to  each;  these  weights 
vould  hold  the  chains  sufficiently  extended  to  enable  them  to  resist 
the  lateral  action  of  the  strongest  winds,  without  their  being  so  rigid 
as  to  endanger  any  part  of  the  structure.  By  this  contrivance,  the 
platform  would  be  kept  firm,  which  was  the  chief  point  to  be  attained. 
In  all  suspension  bridges  the  roadways  had  been  made  too  flexible,  and 
the'slightest  force  was  sufficient  to  cause  vibration  and  undulation.  The 
platform  of  the  Clifton  Bridge  would  have  beneath  it  a  complete  system 
of  trough-shaped  triangular  bracing,  which  would  render  it  quite  stiff. 
He  was  an  advocate  for  bringing  the  main  chains  down  to  the  plat- 
fonn,  as  at  the  Hammersmith  bridge,  and  for  attaching  the  bearers  to 
the  chains  at  two  points  only;  when  they  were  suspended  by  four 
fods,  it  not  unfrequently  happened,  that  the  whole  weight  of  a  pass- 
ing load  was  thrown  upon  the  centre  suspension  rods,  and  the  extre- 
mities of  the  bearers  were  lifted  up  and  relieved  from  all  pressure. 
The  extent  of  the  expansion  and  contraction  of  the  chains  was  a  point 
of  importance.  In  the  Menai  Bridge,  the  main  chains  on  a  summer 
day  would  be  as  much  as  sixteen  inches  longer  than  in  a  winter's 
night.  At  the  Clifton  Bridge  the  difference  under  similar  circum- 
stances would  be  about  twenty  inches.  The  whole  expansion  of  the 
back  chain  beyond  the  pyramids  must  be  thrown  into  the  suspended 
part.  He  would  prefer  having  only  one  chain  on  each  side  of  the 
bridge,  and  that  chain  much  stronger  than  is  usually  adopted,  but  in 
deference  to  public  opinion  he  had  put  two;  he  believed  that  they  rarely 
expanded  equally,  and  hence  an  unequal  distribution  of  the  weight  of 
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the  roadways  upon  ifae  suspensioQ  rods  occurred.  A  rigid  platfoim 
would  in  some  degree  prevent  this,  but  he  had  endeavourod  to  leaaen 
the  effects  of  unequal  expansion  by  arranging  a  stirrup  at  the  top  of 
each  suspending  rod,  so  as  to  hold  equally  at  all  times  upon  both  the 
chains,  and  thus  cause  each  to  sustain  its  proportion  of  the  load. 

▲UwBMium  May»  1841. 


Description  of  a  Coffre  Dam  used  in  Eoccavating  Rock  from  the 
Navigable  Channel  of  the  River  Ribble.    By  D.  Stevenson. 

The  navigation  of  the  Ribble  being  much  impeded  by  natural  bars 
or  weirs  of  sandstone  rock,  compact  gravel,  or  loose  sand,  several  in- 
effectual attempts  were  made  to  remove  these  hindrances,  and  even- 
tually Messrs.  Stevenson  and  Sons  (of  Edinburgh)  were  consulted, 
and  under  their  directions  the  present  works  were  commenced. 
About  half  a  mile  below  Preston,  a  bed  of  sandstone  rock,  upwards 
of  300  yards  in  length,  stretches  quite  across  the  river;  the  higher 
parts  are  frequently  left  dry  during  the  summer  months.  This  natu- 
ral weir  exerts  such  an  influence  upon  the  flow  of  the  tides,  that 
neap  tides  which  at  twelve  miles  distance  rise  14  feet,  are  not  at  all 
perceived  at  the  quay  at  Preston.  It  was  proposed  to  cut  a  channel 
through  this  bar,  affording  an  average  navigable  depth  of  20  feet  at 
high  water  of  spring  tides.  In  some  places,  therefore,  the  excavation 
would  be  13  feet  six  inches  deep.  After  consideration  it  was  deter- 
mined to  make  use  of  a  series  of  coffre  dams,  as  the  most  effectual 
and  economical  mode  of  proceeding.  Their  construction  may  be 
thus  briefly  described : — A  double  row  of  wrought-iron  bars,  2h  in- 
ches in  diameter,  with  jumper  points  worked  upon  them,  were  in- 
serted vertically  into  the  rock  at  regular  intervals  of  3  feet  apart  lat- 
erally, the  second  row  being  placed  3  feet  behind  the  front  row. 
When  a  sufficient  number  of  bars  were  fixed,  a  tier  of  planking,  3  in- 
ches thick,  with  clasps  to  enable  the  planks  to  be  fixed  to  the  rods, 
was  placed  withinside.  The  lower  edges  of  the  planks  were  cut  out 
roughly  to  the  inequalities  of  the  rock;  they  were  then  lowered,  and 
by  means  of  an  iron  rod,  with  a  crooked  end,  those  parts  which  did 
not  touch  the  bottom  were  ascertained,  and  a  change  in  the  form 
made,  until  the  plank  rested  its  whole  length  on  the  rock :  the  lower 
edge  was  then  beveled  off,  and  being  finally  lowered  to  its  place, 
the  plank  was  beaten  down  by  the  force  of  a  heavy  mallet,  upon  an 
upright  piece  of  wood  resting  upon  the  upper  edge  of  the  planks;  the 
lower  beveled  edge  yielding  to  the  blows,  sunk  into  the  irregulari- 
ties of  the  rock,  and  thus  ultimately,  in  connexion  with  the  puddle  be- 
hind it,  formed  a  perfectly  water-tight  joint.  The  lower  planks  be- 
ing fixed,  the  upper  ones  were  placed  upon  them;  transverse  tie  bars 
were  inserted  at  intervals;  and  the  clay  puddle  was  formed  in  the 
usual  manner.  In  order  that  the  navigation  of  the  river  should  not 
be  impeded,  the  diagonal  stays  ^ere  all  placed  inside  the  dams. 
These  stays  had  joints  at  the  upper  ends,  and  being  slipped  over  the 
tops  of  the  iron  rods,  and  kept  in  tlieir  places  by  cotters,  their  lower 
ends  could  be  moved  either  horizontally  or  vertically,  as  the  irregu- 
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laritf  of  the  rock  required : — as  the  excavation  proceeded,  longer 
stays  were  easily  substituted,  by  merely  removing  the  cotter,  sliding 
up  the  short  stay,  and  replacing  it  by  another  suited  to  the  increased 
depth.  The  sides  of  the  dam  were  kept  together  by  bars  of  iron 
connected  to  two. horizontal  wale  pieces,  10  inches  by  6  inches, 
placed  on  the  outside  of  the  vertical  iron  rods.  When  the  dam  was 
thus  constructed,  the  water  was  pumped  out  by  a  steam  engine  of 
ten-horses  power.  The  whole  of  the  excavation,  which  was  300 
yards  in  length,  and  100  feet  in  width,  was  to  be  completed  with 
three  lengths  of  coffre  dams,  so  contrived  as  to  include  within  the 
second  stretch  the  lower  side  of  the  first  dam,  in  order  to  excavate 
the  rock  in  which  that  row  of  piles  was  fixed.  The  first  and  second 
lengths  have  been  executed ;  the  third  is  now  in  progress,  and  the 
excavation  is  proceeding  very  rapidly.  The  sandstone  rock  does  not 
require  gunpowder.  The  total  quantity  to  be  excavated  is  estimated 
at  31,000  cubic  yards.  Some  doubt  existed  in  the  mind  of  the  engi- 
neer as  to  the  security  of  the  fastening  of  the  iron  rod  piles  by  mere- 
ly jumping  them  from  15  to  IS  inches  into  the  rock;  they  have,  how- 
ever, proved  to  be  perfectly  firm  during  heavy  floods,  when  the 
whole  dam  has  been  submerged,  and  the  velocity  of  the  current 
which  was  rushing  over  it  was  not  less  than  five  miles  per  hour. 

Ibid,  July,  1841. 
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Hitherto,  the  suspension  of  trade  on  all  canals,  when  covered  with 
ice  of  a  very  trifling  thickness,  was  considered  unavoidable;  but  it 
has  now  been  satisfactorily  established,  by  the  plan  adopted  on  the 
Forth  and  Clyde  canal  during  the  late  storm,  that  the  obstruction,  so 
^  from  being  insuperable,  can  be  completely  remedied.  The  canal 
Company,  and  the  traders  on  the  canal,  are  indebted  for  this  improve- 
nient  to  the  ingenuity  and  persevering  exertions  of  Mr.  Robert  Wilson, 
one  of  the  overseers,  by  whom  the  plan  was  proposed  and  carried 
into  execution.  The  object  was  effiected  by  means  of  strongly  con- 
^cted  ice-breakers..  By  the  plan  adopted  daring  the  late  frost,  the 
extraordinary  sight  of  fleets  of  twenty  vessels  attached  to  ice-break- 
«n,  and  drawn  by  sixty  horses,  was  daily  to  be  seen  passing  along 
the  Forth  and  Clyde  canal,  through  ice  from  six  to  ten  inches  in 
thickness,  at  the  rate  of  two  miles  an  hour;  and  the  extent  of  the 
benefit  conferred  on  the  trade  is  illustrated  by  the  fact,  that,  in  many 
Jfistanoes,  vessels  which  were  towed  by  the  ice-breaker  from  Port 
Dundas  to  Grangemouth,  made  their  voyages  to  London,  Hull,  and 
Newcastle,  returned  with  a  new  cargo  to  Grangemouth,  and  were 
taken  back,  along  the  canal  by  the  ice-breakers  to  Port  Dundas,  dur- 
ing the  continuance  of  a  single  frost.  The  imponance  of  this  subject 
to  all  owners  of,  and  traders  on,  canals  is  so  great  as  to  call  for  the  ut- 
»w>8t  publicity,  in  order  that  the  improvement  may  be  generally 
^pted  throughout  the  country. 

RtUway  Magazine  Apnl,  1841. 
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Notes  on  the  Internal  Improvements  of  the  Continent  qf  Europt. 

By  L.  Klein,  Civil  Engineer, 

[COVTIVUBD  rBOX  PAOB    149.] 

5.   Vienna  and  Raah  Railroad. 

If  the  northern  railroad  is  distinguished  by  its  great  extent,  another 
mlioady  beginning  also  at  Vienna,  and  taking  a  southern  direction,  is 
remarkable  for  the  grandeur  of  style  in  which  it  is  executed.  This  is 
the  Vienna  and  Raab  railroad  now  opened  and  in  operation  to  Neu- 
stadt,  thirty  miles,  and  in  progress  to  Glocknitz,  seventeen  miles.  As 
its  name  denotes,  one  direction  to  be  taken  by  this  railroad  is  to  Raab 
in  Hungary,  and  it  is  proposed  to  touch  Presburg  also,  and  to  be  con- 
tinued from  Raab  to  fiuda,  the  capital  of  Hungary.  Another  project 
is  the  continuation  of  the  line  from  Glocknitz,  the  present  southern 
tenninus,  through  Styria  and  niiria  to  Trieste,  the  important  Austrian 
sea  port  Even  if  only  one  of  these  extensions  should  be  carried  into 
execution,  this  railroad  must  be  regarded  as  one  of  the  most  gigantic 
undertakings  on  the  continent 

The  company  of  the  Vienna  and  Raab  raibroad  was  formed  in  1 838 ; 
in  April,  1839,  the  works  were  commenced  on  the  section  between 
Vienna  and  Neustadt ;  part  of  the  latter  was  opened  on  the  16th  of 
May,  and  the  whole  on  the  20th  of  June,  1841.  The  line  passes 
through  a  beautiful  country,  highly  cultivated,  and  covered  with  small 
towns  and  villages,  along  the  foot  of  the  picturesque  mountams,  which 
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amphitheatrically  surroiind  the  metropolis.  The  principal  place  on 
the  line  besides  Neustadt,  is  the  watering  place  of  Baden^  a  fiivourite 
resort  of  the  Viennese  daring  the  summer.  Another  interesting  place 
on  the  line  is  Moedling,  sittlated  on  the  entrance  of  the  beautiful  val- 
ley called  the  "Bruhl/*  whose  wild  and  romantic  scenery  attracts 
thousands  from  the  city  every  Sunday. 

With  such  attractions  for  the  public,  the  company  calculated  on  a 
million  of  passengers  per  year,  and  the  results  of  their  operations  have 
thus  far  proved  the  correctness  of  this  calculation.  They  resolved,  in 
the  anticipation  of  a  considerable  revenue,  to  construct  their  road  on 
the  most  approved  plans,  to  make  the  buildings  and  other  structures 
on  the  line  such,  that  they  may  serve  to  embellish  the  environs  of  the 
city,  and  to  provide  the  road  with  the  best  engines  and  cars. 

The  Directors  and  Engineer  seem,  however,  to  have  transgressed 
the  limits  which  a  prudent  economy  and  due  regard  to  the  interest  of 
the  Stockholders  should  have  prescribed  them;  but  before  I  point  out 
some  of  the  errors,  which  have  been  committed,  I  shall  try  to  give  a 
short  description  of  the  road. 

The  principal  depot,  or  station,  is  outside  of  the  barriers  of  the  city 
and  its  suburbs,  and  distant  nearly  two  miles  from  the  centre  of  the 
former;  passing  a  considerable  distance  along  the  southern  suburbs, it 
crosses  the  turnpikes  which  lead  to  Laxenburg,  Italy,  Hungary,  &c., 
on  viaducts,  avoids  the  Vienna  hill,  and  approaches  the  mountains,  on 
the  foot  of  which  it  continues  in  a  southern  direction  to  Baden  and 
Neustadt.  From  Neustadt  to  Glocknitz  the  line  goes  nearly  straight 
to  the  south-west.  The  maximum  grade  between  Baden  and  Neus- 
tadt is  18.4  feet;  between  Vienna  and  Baden  thirteen  feet,  and  be- 
tween Neustadt  and  Glocknitz  40.6  feet  per  mile.  iThe  smallest  radi- 
us of  curvature  on  the  whole  line  is  6,222  feet  (6,000  Vienna  feet.) 

Between  Vienna  and  Neustadt  the  Jrailroad  has  been  gmded  for  a 
dduble  track;  the  width  of  the  roadbed  is  twenty-nine  feet;  the  exca- 
vations were  made  fifty-six  feet  wide  on  the  bottom,  to  leave  ample 
room  for  ditches,  which  are  three  and  a  half  feet  deep.  The  slopes 
are  one  and  a  half  to  one,  and  on  some  places  two  to  oiie.  Several 
high  embankments  and  deep  cuts  were  required  to  give  the  proper 
level  on  the  located  line.  The  highest  embankment  is  46J  fUet,  th^e 
are  others  of  41 J  feet,  40 J  feet,  and  thirty-two  feet  in  height;  the  deep- 
est cut  is  thirty-seven  feet,  partly  in  rock ;  380,000  cubic  yards  of  ma- 
terials have  been  removed  from  this  cut  alone.  The  contents  of  exca- 
vations and  embankments  between  Vienna  and  Neustadt  is  4,500,000 
citbic  yards,  and  the  average  cost  was  seven  cents  per  yaiU. 

Of  136  road  crossings)  seventy-five  are  at  the  tevel  of  the  railway, 
for  the  other  sixty-one,  biidgfes  were  const^cted  partly  und^  and 
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partly  pv^  Ih?  railrq^^;  aqaopgst  the  latter  is  a  lattice  bridge  of  1^5 
feet  spao^.th^  ^fBt  ofie,  I  l)elieve,  e:i(ecuted  in  G  ermany  •  One  huadr^ 
aod  twelve  bridges  a];id  ci:^lverts  were  erected  over  streams  and  broo)^ 
besides  Qlaety  small  culverts  of  stone  or  wood  for  road  crossings,  {^o. 
Many  of  the  bridges  are  of  large  spans,  or  have  oblique  arches  ^  at 
Baden  there  is  s^  viaduct  widi  ibrty^aeven  arches  and  1431  feet  in 
I^igth. 

A  tunael  oi  541  feet  in  length,  twenty-nine  feet  wide,  and  twenty, 
five  feet  high,  entirely  arched  with  cut  stones,  belongs  also  to  the  inters 
esting  structures  on  the  line.  This  tunnel  has  been  built  at  an  expense 
of  50/)00  dollars,  and  is  the  first  constructed  in  Austria.  Having  men- 
tioned the  principal  works  executed  to  bring  the  road  bed  to  the 
proper  level,  I  shall  now  briefly  describe  the  superstructure  : 

Over  the. whole  width  of  the  road  bed,  in  excavations  as  well  as 
upon  embankments,  a  layer  of  gravel,  two  feet  thick,  has  been  spread ; 
cn)ss4ies,  twelve  inches  broad  and  four  inches  thick,  were  laid  four 
feet  apart,  and  longitudinal  sills,  nine  inches  broad  and  four  inches 
tiigb,  ftstened  upon  them  with  screw  bolts;  these  sills  serve  as.contin- 
uoua  supports  to  the  iron  H  or  j^  rail,  weighing  52  lbs.  per  yard,  which 
is  kept  fast  by  screws,  the  heads  of  which  overlap  the  base  of  the  rail. 
To  effect  a  better  contact,  hair  felt  has  been  put  between  the  base  of 
the  raib  and  the  longitudinal  sills.  The  epds  of  the  rails,  which  are 
square,  rest  in  fla,t  chairs,  weighing  \2  lbs;  the  cross-ties  and  sills  are  of 
oak  timber,  andhav^  cost  thirty-five  cents  p^  cubic  foot;  the  rails  have 
cost  117  dollars  per  ton  (2240  lbs.)  delivered  on  the  road,  and  the.exr 
peoae  tor  the  whole  superstructure  was  13,500  dollars  per  mile  of  sin? 
gle  track.  The  railroad  has  a  double  track,  and  on  account  of  the 
many  stopping  places,  the  sidipgs  have  besides  a  length  of  eight  find 
a  half  miles.     The  width  of  track  is  four  feet  eight  and  a  half  inches^ 

The  buildings  erected  on  the  Vienna  and  Raab  railroad  are  both 
numerous  and  elegant.  At  the  terminus  at  Vienna,  the  road  is  eleva? 
ted  seventeen  feet  above  the  natural  surface  of  the  ground,  in  order  to 
let  the  turnpike  roads  pass  under  it;  the  passenger  hall,  where  the  pas? 
ttogers  start  and  arrive,  is  therefore,  in  the  second  story  of  a  lajpge 
building,  385  feet  long  and  ninety  feet  wide,  covered  with  a  firee  roof 
of  this  iqiap.  Below  are  the  ticket  offiees,  baggage  room,  &o.,  and 
two  flights  of  stairs,  one  for  the  passengers  who  start,  the  other  fcur 
those  who  arrive,  lead  to  the  waiting  rooms  and  the  cans.  Near  this 
bailding  is  the  ealablishoient  for  constructing  and  repairing  locomo** 
tives  and  cars^  sujtpasaing  in  regard  to  its  extent  and  machinery  all 
others  of  this  kind  on  any  mihroad.  The  whole  establishnotent  coBsistr- 
iog  of  a  la^ge  machine  shop,  a  foundry,  boiler  shop,  car  houses,  &c., 
<^t|^  an  9X^9l  of  400Q  9||iare  yards,  and  has  cost  250,000  dollars* 
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Two  high  pressure  engines,  of  twelve  horse  power  each,  serve  to  move 
4he  lathes,  pump  water,  &c.;  they  were  like  the  rest  of  the  machinery 
imported  from  England.  Last  spring  the  following  individuals  were 
employed  in  this  establishment :  fifly-eight  blacksmiths,  eighty  finish- 
ers, fifteen  turners,  twenty  boiler  makers,  fourteen  founders,  sixty  one 
joiners,  ninety-nine  carriage  makers,  twenty-six  vamishers,  thirty- 
five  saddlers,  and  fifly-seven  common  laborers,  in  all  465  men.  At  the 
Vienna  depot  there  is  also  a  large  building  with  three  stories,  serving 
at  the  same  time  as  an  hotel,  and  as  a  dwelling-house  for  the  com- 
pany's officers,  a  lai^e  watering  station  for  the  engines,  &c. 

Large  depots  are  also  at  Neustadt,  Baden  and  Moedling,  and 
smaller  ones  on  the  numerous  intermediate  stopping  places.  At  Ba- 
den the  passenger  halls  are,  like  those  at  Vienna,  upon  an  en&bank- 
ment  in  the  middle  of  the  long  viaduct,  above  mentioned.  There  are 
also  along  the  line  twenty-eight  houses  for  the  men,  constantly  em- 
ployed for  watching  and  repairing  the  railroad,  each  of  which  con- 
tains a  spacious  lodging  for  a  laborer  with  his  family,  and  for  some 
other  men,  when  their  assistance  on  the  road  should  be  required. 
There  are  in  all  on  the  railroad  from  Vienna  to  Neustadt,  fourteen 
buildings  with  two  or  more  stories,  fifty-seven  do.  of  one  story,  and 
forty-six  viaduct  stores. 

The  outfit  consists  at  present  in  eighty-eight  wheeled  passenger  cars 
of  three  different  classes,  built  on  the  American  model ;  some  four- 
wheeled  baggage  cars  and  twenty  locomotive  engines.  Of  the  latter, 
eleven  are  from  England,  three  from  Mr.  Norris,  in  Philadelphia,  and 
six  were  built  in  the  company's  own  establishment,  on  the  American 
principle. 

The  total  cost  of  the  railway  from  Vienna  to  Neustadt,  including 
the  machine  shop,  amounted  to  near  3,000,000  dollars,  which  is  at  the 
rate  of  1 00,000  dollars  per  mile  of  road  with  a  double  track,  with  build- 
ings, outfit,  &c.  The  capital  stock  of  the  company  is  6,250,000  dol- 
lars. The  chief  Engineer  of  the  Vienna  and  Raab  railroad  is  Mr.  M. 
Shoenerer,  under  whose  durection  the  Lintz  and  Gmunden,  and  the 
southern  part  of  the  Lintz  and  Budweis  railroad  have  been  con- 
'  structed. 

Whoever  examines  the  above  described  railroad  more  carefully 
must  become  convinced,  that  far  too  much  capital  has  been  expended 
for  objects  not  at  all  essential  to  the  success  of  the  undertaking ;  he 
finds,  that  by  adopting  more  frequent  changes  in  the  grades,  several 
heavy  cuts  and  embankments  could  havebeen  avoided ;  that  there  was 
no  necessity  at  all  for  building  a  tunnel  through  a  hill,  whidi  might 
have  been  entirely  avoided  by  locating  the  line  only  a  hundred  yards 
farther  east ;  that  the  superstructure  is  too  strong  and  rigid,  destruc- 
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tive  to  the  cars  and  engines,  and  difficult  to  be  kept  in  repair,  on  ac- 
count of  the  timbers  and  rails  beings  fastened  together  by  screws;  the 
strength  of  the  rail  is  sufficient  to  do  away  with  longitudinal  bearing 
timbers,  and  a  less  costly  superstructure  would  also  have  been  the 
better  one.  The  buildings  are  all  very  fine,  one  may  say  splendid,  but 
the  depots  are  not  at  all  conveniently  arranged  for  the  accommodation 
of  a  great  number  of  passengers.  Had  the  buildings  been  made  sim-^ 
pier,  the  depots,  halls,  &c.,  longer  and  wider,  the  money  would  certain- 
ly have  been  more  judiciously  applied.  The  eight  wheeled  cars  are 
a  good  imitation  of  the  American  ones,  as  regards  their  aj^earance, 
size,  arrangement  of  seats,  &c.;  but  the  trucks  are  badly  constructed, 
the  springs  are  too  short,  which,  aided  in  part  by  the  hardness  of  the 
road,  makes  the  motion  very  uneasy.  The  introduction  of  engines  of 
different  manufactures  is  also  no  small  mistake,  which  this  company 
makes  in  common  with  so  many  others  on  the  continent. 

On  the  16th  of  May,  the  line  from  Baden  to  Neustadt,  about  fifteen 
miles  in  length,  was  opened,  and  from  that  day  up  to  the  28th  of  May, 
1841,  there  traveled  over  the  road.  Passengers,  5,418  Income  21^^02 
A  further  section  of  road  from  Baden  towards 
Vienna  was  put  into  operation  on  the  29th 
of  May,  and  to  the  19th  day  of  June  in- 
clusive, wwe,  30,667  5,090 
On  the  20th  of  June,  1841,  the  whole  line  from 
Vienna  to  Neustadt  was  opened,  and  up  to 
the  3Ist  of  July,  1841,  there  traveled        245,802                  59,880 


Total,        281,887  0  66,172 

It  appears,  therefore,  that  since  the  opening  of  the  whole  line,  the 
average  number  of  passengers  per  day  has  been  5,825,  but  on  Sun- 
days from  12,000  to  15,000  people  generally  traveled  over  the  road. 
It  maybe  estimated,  that  180,000 passengers  per  month  will  use  the 
foad  in  summer,  which  for  six  months,  would  give  already  over  one 
million.  But  we  see  at  the  same  time,  that  the  average  receipt  per 
passenger  amounted  only  to  234  cents,*  and  a  million  of  passengers 
will  therefore  yield  an  income  of  only  235,000  dollars,  which  compared 
with  the  cost  of  construction,  is  short  of  eight  per  cent.  Deduct  one 
half  as  the  expenses  of  operation,  and  there  will  remain  only  four  per 
cent,  as  interest  on  the  capital  invested. 

Such  are  the  prospects  of  this  railroad,  which,  if  ccmstructed  with 
iBdre  economy,  would  have  become  the  most  productive  in  the  mon- 

*  ThapMMDger  fkre  i»one  and  three-fiiUis  cent  in  thiB  third  cImi,  two  and  oii»'tbird  cents  in 
^  Meood,  and  three  cents  in  the  first  clus  cars.  The  tidieU  for  the  different  classes  have 
^i&nm  eolenxs,  corresponding  to  the  colours  of  the  cars. 
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arebjr.  It  is  now  dependent  on  a  million  of  passengets  per  year,  to 
yield  a  dividend  of  four,  perhaps  four  and  a  half  per  cent.  The  stock 
ia  now  sold  at  twenty-fiTe  per  cent  below  par,  though  the  travel  on 
the  road  exceeds  all  expectation. 

Leaving  out  of  sight  the  loss  sustained  by  the  Stockhold»s  them- 
selves, it  must  be  regretted  that  the  extravagant  expenditure  in  the 
coostruction  of  this  railroad,  by  its  influence  upon  the  comparative 
productiveness,  will  have  a  bad  effect  upon  other  undertakings  of  this 
kind,  the  accomplishment  of  which  must  m  a  considerable  degree  de- 
pend on  the  success  of  existing  railroads. 

6.  The  first  Hungarian  Railroad^  from  Presburg  to  7\/mau, 

m 

The  kingdom  of  Hungary,  the  largest  province  of  the  Austrian  Em- 
pire, will  also  have  its  railroad  communications.  Several  large  pro- 
jects are  on  foot,  to  extend  this  kind  of  improvements  far  into  the 
interior  of  that  vast  country :  that  the  Vienna  and  Raab  railroad,  above 
described,  is  intended  to  connect  Vienna  with  Buda  and  Pest,  has  al- 
ready been  mentioned,  as  also,  that  a  branch  of  the  Emperor  Ferdi- 
nand's northern  road  is  to  lead  to  Presburg,the  seat  of  the  Hungarian 
Diet.  Of  a  much  larger  imdertaking  of  a  railroad  through  Hungary 
I  shall  have  occasion  to  speak  hereafter;  the  railroad  I  am  now  going 
to  describe,  is  of  minor  importance,  and  more  of  a  local  interest,  inter- 
esting however,  as  the  first  one  brought  into  operation  in  Hungary. 
It  extends  from  Presburg  on  the  Danube  to  Tyrnau,  passing  some 
other  small  towns,  and  its  total  length  is  twenty-nine  miles,  of  which 
one  half  is  in  operation,  the  other  half  in  progress  of  construction. 

The  Presburg  and  Tyrnau  railroad  was  projected  as  early  as  1836, 
but  the  works  were  not  commenced  until  late  in  1839 ;  the  first  sec- 
tion of  the  line,  from  Presburg  to  St.  Georgen,  was  opened  in  Sep- 
tember, 1840,  and  another  section  of  five  miles,  to  Boesiug,  at  the  end 
of  June  last.  For  this  distance  of  fourteen  miles  the  direction  of  the 
line  is  north-east,  along  the  foot  of  the  Carpathian  mountains ;  it  then  ^ 
takes  a  more  easterly  course  to  Tyrnau,  where  the  road  terminates. 

There  are  many  curves  in  the  line,  their  smallest  radius  is  1500  feet; 
the  road  is  undulating,  and  the  maximum  grade  is  thirty-five  feet  per 
mile.  Total  ascent  from  Presburg,  167  feet ;  descent,  119  feet  Line 
and  profile  have  been  chosen,  to  conform  as  much  as  possible  to  the 
natural  surface  of  the  ground,  and  to  avoid  large  expenditure  for  grad- 
ing a!hd  bridging.  The  superstructure  is  made  according  to  the  same 
views,  tfaat  is,  with  regard  to^  cheapness.  Plate  mils  of  two  by  seven- 
twelfths  inches  are  fastened  upon  stringpieces  of  six  by  seven  inches, 
which  are  keyed  into  cross-ties,  formed  of  half-trees,  twelve  inches  in 
diameter*    The  latter  rest  upon  a  bed  of  stonea,  with  which  material 
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aU  the  spaces  beftween  the  timbers  are  filled  out  to  within  three  inefaes 
below  the  surfaoe  of  the  rails ;  the  stones  are  then  eovered  with  a  thin 
layer  of  grayel  or  sand,  the  road  being  worked  by  horse  power.  The 
track  has  the  common  width  of  four  feet  eight  and  a  half  inches. 

The  following  are  some  of  the  average  prices^  so  far  as  the  road  has 
been  completed: 

For  excavating  ground  and  forming  embankments^  per 

cabic  yard  measured  only  in  excavations^  .07  cents. 

For  stone  masonry  in  bridge  abutments,  per  cubic  yard,  $  1.12    << 
«    brick  masonry,        «  «  «  1.50    « 

«       "  <«        inarches,  «  1.72    « 

The  cross-ties  of  oak  cost  forty-two  cents  a  piece ;  the  sills  sixteen  cent9 
perrunning  yard;  the  iron  bars  sixty-five  dollars  per  ton;  the  laying 
down  of  track,  including  the  formation  of  horse  path,  &c.,  has  cost 
thirty-six  cents  per  running  yard  of  single  track. 

The  expenditure  for  the  part  of  the  road  already  completed,  amount- 
ed to  200,000  dollars,  and  the  total  cost  of  the  whole  line  will  not  ex- 
ceed 400,000  dollars,  which  is  at  the  rate  of  only  13,800  dollars  per 
mile,  including  buildings,  outfit,  &c.  It  is  expected  that  about  100,000 
passengers  and  40,000  tons  of  freight  (principally  wood  from  the  Car- 
pathian mountains)  will  be  transported  annually  over  this  railroad;  it 
will  therefore  undoubtedly  become  a  very  profitable  undertaking. 
Nevertheless,  it  was  found  very  diflBicult  to  raise  the  funds  necessary 
for  the  completion  of  the  road,  when  the  original  capital  of  250,000 
dollars  had  been  expended ;  so  little  confidence  was  put  in  the  suc- 
cess of  the  undertaking,  that  the  Directors  had  to  appeal  to  the  gene- 
rosity, patriotism,  and  national  pride  of  the  Hungarians,  to  induce  them 
to  subscribe  for  the  additional  stock  to  the  amount  of  150,000  dollars. 
This  stock  was  finally  taken  at  the  time  when  the  shares  had  nearly 
no  value  at  all  in  the  market. 

The  following  has  been  the  trafiicon  the  first  nine  miles  of  the  road, 
from  the  opening  of  the  same  to  the  end  of  May,  1841 : 

Income. 

No.  of  passengers  from  Sept.  28, 1840,  to  April  30, 1841,  18,344  g  1,581 
«  «         in  May,  1841,  6,788       577 

Quantity  of  freight  transported,  32,256  cwt.  575 


$  2,733 

The  passenger  fare  was  very  low,  vizt 

Por  9  milea  £rom  Preatmrg  to  St,  Georgen,  Ist  ciass,  12.8  cts,  1,42  cts. 
«  a  ti  2d  class,   8.0        0.80  << 

f(  «fr  «^  aiddats,    6.4        a71  << 
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Horse  power  is  exclusively  used  upon  this  road;  two  horses  generally 
take  two  cars,  containing  each  twenty-four  seats,  and  the  distance  of 
nine  miles  i^  performed  in  from  fifty  to  sixty  minutes.  The  whole  line 
from  Presburg  to  Tyrnan  is  expected  to  be  finished  early  next  year, 

7.  Milan  and  Montza  Railroad, 
This  was  the  first  railroad  undertaken  and  executed  in  the  Austrian 
dominions  of  Italy.  The  charter  for  it  was  granted  en  the  15th  of 
November,  1839,  and  the  work  was  executed  early  in  184Q,  so  that 
on  the  1 7th  of  August  the  line  was  put  into  operation.  The  total 
length  of  this  road  is  only  eight  miles.  From  the  18th  of  August  to 
the  31st  of  December,  1840,- the  number  of  passei^ers  conveyed  y9^L» 
158,218,  and  the  income  25,943  dollars. 

8.   The  Lombardo'  Venetian  Ferdinand^s  Road, 

From  Venice  to  Milan,  now  in  progress,  was  chartered  on  the  4th  of 
April,  1840,  and  will  have  a  length  of  180  miles.  It  extends  firom 
Venice  through  the  cities  of  Padua,  Vicenza,  Verona,  Brescia,  and 
Bergam  to  Milan;  the  section  from  Venice  to  Mestre  has  been  first 
let,  and  the  greatest  work  of  this,  and  perhaps  of  any  railroad  hitherto 
executed  on  the  continent,  is  the  bridge  oyer  the  Lagunes  at  Venice, 
which  will  have  252  arches  and  a  length  of  11,870  feet.  This  bridge 
was  let  on  the  30th  of  July,  1840,  for  805,000  dollars,  for  which  sum 
it  has  to  be  built  so  as  to  serve  also  for  the  proposed  aq[ueduct.  Shonld 
the  tatter  not  be  required,  the  stipulated  sum  is  only  750,000  dollars. 
The  cost  of  the  whole  railroad  is  estimated  at  9,650,000  dollars,  which 
is  equal  to  53,611  dollars  per  mile. 

Railroads  Projected^  but  not  jiet  Commenced. 

Several  important  projects  for  railroads  in  different  provinces  of  the 
Austrian  Empire  have  been  undertaken  in  the  last  two  years,  witli 
more  or  less  prospect  of  an  early  accomplishmisnt.  The  rumors  of 
war,  created  last  year  by  the  critical  state  of  the  Oriental  affairs,  the 
stagnation  of  business,  and  the  distrust  in  the  success  of  those  rail- 
roads which  have  been  finished,  have  much  retarded  the  progress  of 
internal  improvements,  by  preventing  capitalists  from  embarking  their 
money  in  similar  undertakings.  As  yet,  the  government  has  not  given 
any  direct  aid  to  raibroads  by  taking  stocky  lending  its  credit,  or  guar- 
anteeing a  minimum  interest  to  the  Stockholders,  as  has  been  done 
in  other  parts  of  Europe.  Such  an  assistance  would  serve  to  give  a 
new  impulse  to  enterprise,  and  insure  an  early  execution  to  many  in- 
teresting projects.    The  following  are  the  railroads  projected: 

1.  The  BbAeniian  Coal  Railroad^  from  Pilsen  to.  Budweis  in  jBq^ 
Iiemia,  the  object  of  which  is  the  cheap  transportation  of  coal  from  the 
rich  mines  near  Pilsen  to  Budweis,  and  over  the  Budweis  and  Lintz 
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railroad  to  the  Danube  and  to  V ienna«  The  total  length  of  this  road^ 
for  which  the  surveys  and  plans  have  been  finished^  is  108  miles. 
Maximum  grade,  sixty  feet  per  mile;  smallest  radius  of  curvature, 
1200  feet.  Country  very  broken,  and  unfavorable  for  the  construction 
of  a  railroad.    Estimated  cost,  about  4,000,000  dollars. 

2.  The  Prague  and  Dresden  Railroad  is  intended  to  connect  the 
capital  of  Bohemia  with  that  of  Saxony,  and  has  been  recently  prou 
jected.  It  is  to  unite  at  Dresden  with  the  Leipsic  and  Dresden,  and  at 
Prague  with  the  Vienna  and  Prague  railroad,  which  latter  will  pro- 
bably be  executed  by  the  company  of  the  Emperor  Ferdinand's  norths 
em  road.  The  country  is  very  hilly  and  mountainous,  and  the  road 
confined  to  the  narrow  valley  of  the  Moldun  and  the  Elbe.  Probable 
length,  122  miles ;  the  surveys  are  now  making. 

3.  The  Fientia  and  Trieste  Railroad  \b  a  gigantic  project;  in  its 
proposed  direction  from  Neustadt  (to  where  the  Vienna  and  Raab 
laiboad  extends)  through  Styria  and  Sliria,  over  Gratz  and  Laibach, 
it  would  have  a  length  of  375  miles.  There  are  four  principal  sum- 
mits between  Vienna  and  Trieste,  on  two  of  which  horse  power  will 
have  to  be  used.  Tlie  maximum  grade  for  the  remainder  of  the  road 
is  fifly-five  feet  per  mile.  Nothing  has  yet  been  done  towards  the 
execution  of  this  work. 

4.  7%e  Central  Railroad  qf  Hungary  commences  at  Presburg  and 
goes  along  the  left  bank  of  the  Danube  to  Pest,  from  thence  in  an 
easterly  direction  to  Debretzin.  Total  length  of  main  line  330  oules. 
The  surveys  for  this  raUroad  are  made,  and  a  company  has  been 
fonned  with  a  capital  of  4,000,000  dollars,  on  whichfive  per  cent  have 
been  called  in.    The  works  have  not  yet  been  commenced. 

5.  The  Railroad  from  Bochnia  to  Lemberg  is  designed  as  a  con- 
tinaation  of  the  Emperor  Ferdinand's  northern  road,  which  terminates 
at  fiochnia  to  Lemberg,  the  capital  of  Galicia,  from  whence  it  is  ulti- 
mately to  be  continued  to  Brody,  on  the  frontier  of  Russia.  Distance 
trom  Bochnia  to  Lemberg,  1 90  miles.  The  surveys  for  this  road  have 
l)eeu  recently  commenced. 

The  total  length  of  railroads  now  in  operation  in  the  Austrian  Em* 
pre  is  350  miles,  of  which  172  miles  are  worked  by  horses,  and  178 
nules  by  Locomotive  engines.  There  are  at  present  besides  1 75r  miles 
of  railroads  imder  construction,  and  the  total  length  of  all  railroads 
completed  and  in  progress  in  Austria,  is  840  miles;  while  the  aggre- 
gate  lengths  of  those  railroads,  which  have  been  projected,  but  not 
yet  commenced,  is  1,125  miles.  The  total  amount  of  capital  already 
expended  in  the  Austrian  Empire  for  railroads  will  be  about  fourteen 
zoillions  of  dollars. 
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On  the  use  of  Piles  for  fiailtvay  Super^ructures^.     Byi  Johji  C. 

TRAUTWIJBfE,  C  E, 
TO  THX  OQMKITTJBX  OK  PirBLICATIOII& 

Gentlemsn; — Since  the  appearance  in  the  January  number  of  your 
Journal  of  my  paper  on  the  cast  iron  rail,*  which  I  contemplate  adopt- 
ing on  the  Hiwassee  railroad,  I  have  received  a  letter  from  an  es- 
teemed professional  friend^  for  whose  opinion  I  entertain  the  highest 
regard,  cautioning  me  in  the  strongest  terms  against  the  use  of  piles 
for  my  superstructure.  He  assures  me  that  experience,  so  far  as  it 
goes,  is  entirely  against  them;  and  that  their  adoption  on  my  road, 
would  inevitably  be  injurious  to  my  professional  character. 

In  support  of  his  opinion,  he  adds  that  every  Engineer  with  whom 
he  has  conversed  on  the  subject,  coincides  with  him ;  and  I  am  myself 
aware  that  a  very  general  prejudice  exists  among  the  profession,  not 
only  in  the  United  States,  but  in  Ehigland,  against  employing  piles  in 
a  railway  superstructure.  It  is  therefore  with  some  hesitation  that  I 
venture  to  advance  a  contrary  doctrine  against  so  formidable  an  array 
of  the  fraternity;  but  after  a  close  and  careful  investigation  of  the  sub- 
ject in  all  Its  bearings,  I  feel  constrained  so  to  do ;  having  arrived  at 
the  conviction,  not  only  that  the  grounds  of  prejudice  against  piles  are 
entirely  insufficient  to  justify  their  rejection,  but  that  on  the  contrary, 
Aey  may,  by  proper  management,  be  made  to  ftirnish  a  road  far  less 
liable  to  derangement,  either  vertically  or  horizontally ,  than  any  of 
the  plans  now  in  common  use ;  and  moreover,  that  they  will,  where 
so  employed,  effect  a  diminution  in  the  annual  expenditures  of  many 
of  our  railroads,  of  at  least  25  per  cent. 

This  conclusion  I  have  arrived  at,  after  carefully  comparing  the 
piled  superstructure  with  all  the  plans  in  general  use,  many  of  which 
have  to  a  greater  or  less  extent  been  constructed  under  my  own  im- 
mediate superintendence,  thus  affi)rding  me  a  fair  opportunity  of  test- 
ing their  several  defects  and  advantages,  and  of  instituting  a  com- 
parison of  their  respective  merits  and  demerits. 

*  I  will  here  take  oocMton  ta  correct  two  or  three  erron  and  om\mot»  vbich  I  aee  hftve 
oeeorred  (froio  the  manuacript)  Iq  t)ie  above  montioned  paper.  On  page  twenty-four,  foar 
tinea  from  the  bottom,  inatead  of  **  and  more  than  aiz  timea  aa  great  aa  would  be  reqairedto 
break  It,''  read  •*  and  that  one  aix  timea  aa  great  wodd  be  required  to  break  it."  Alio,  on 
Mflond  lioeftam  bqHiom,  inalead  of  *>  fifteen  tone*'  far  the  teat  load  of  the  nil,  reed  '^tanlao^" 
Tbw  m^  •nrtr  mepm  at  page  ti«f  ntj-w >  ais  linea  froin  M>e  bottom.  There  ia  allpip  an  oib»- 
nm  of  lefereope  to  fig.  e  in  tlie  eograTing. 

Fig.  e,  repreaenta  the  centre  of  the  rail,  ibowing  the  projecting  flaagea  for  confining  the 
centre  of  the  rail  from  longitadinal  motion,  ao  aa  to  compel  all  contraction  and  ecponaioo,  b/ 
changeaoftemperatureytotake  place  from  the  centre  towarda  eadi  end. 
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I  woidd  isaiTiei^tly  invite  such  of  my  readers  as  ate  sceptical  on  the 
subject,  to  defer  coming  to  a  final  dedsion,  until  they  have  resorted  tb 
the  same  process  for  satisfying  then:  doubts.  I  suspect  that  any  im- 
partial person  who  will  take  this  trouble,  will  acquiesce  in  the  opin- 
ions wMch  I  adVbn<!ed  in  the  paper  alluded  \0j  viz.  that  piles  ^ill 
before  long  supersecb  all  other  foundations  for  irailroad  ^perstruc- 
cores. 

Nothing  can  on  reflection  be  more  evident,  ftian  that  no  branch  of 
coDstnictive  engineering,  of  equal  importance,  is  so  radically  defective, 
as  that  of  placing  the  superstructure  of  a  railroad,  which  essentially 
requkes  the  adjunct  of  the  most  unyielding  support,  upon  almost  the 
rery  surface  of  the  earth,  which  is,  of  all  foundations  the  most  treach- 
erous. 

Instead  of  prese^ing  a  perfectly  firm  and  incompressible  basis  for 
the  rails,  this,  in  wet  weather,  actually  becomes,  to  a  depth  of  several 
inches,  so  far  as  regards  consistency,  and  resistance,  either  i)erticaUj/ 
or  karizontalhf ,  but  little  better  than  a  bed  of  mortar,  or  a  layer  of 
quicksand. 

Let  the  reader  who  needs  confirmation  of  this  assertion,  watch  the 
progress  of  a  train  of  loaded  cars,  over  almost  any  of  our  railroads, 
after  a  few  days  of  rain ;  when  he  sees  the  undulations  that  take  place 
as  the  supports  are  alternately  subjected  to,  and  relieved  from,  the 
pressure  of  the  engine  and  cars  as  they  pass,  he  will  more  readily  co- 
incide with  my  views,  and  his  only  source  of  surprise  will  probably 
be,  that  the  annual  expenses  for  the  adjustment  of  the  track,  are  not 
flftore  serious  than  they  are.  A  calculation,  which  may  serve  for  a 
moment's  amusement,  will  show  that  every  heavy  rain  creates  an  ex- 
penditure on  a  railroad  100  miles  in  length,  of  from  9 1,000  to  f  3,000. 

Were  the  ground  never  wet^  a  railroad  superstructure  of  common 
construction  would  answer  its  purpose  admirably ;  either  vertical  or 
horizontal  ^derangement  would  be  almost  impossible,  and  the  road 
vonld  retain  its  adjustments  for  years.  Every  Engineer  is,  I  presume, 
aequainted  with  the  ahnost  entire  resistance  to  wear,  presented  by 
perfectly  dry  eiarth ;  and  knows  that  the  most  durable  turnpike  would 
be  made,  by  iherely  sheltering  firom  the  weather  the  space  it  was  in- 
tended to  occupy,  without  any  necessity  ifor  a  stone  covering. 

But  such  an  exemption  from  the  action  of  water  is  not  to  be  attain- 
ed in  either  tompike  or  railroad  practice;  and  we  are  obliged  to  ein^' 
ploy  the  bedt  methods  we  can  devise  for  resisting  the  encroachments 
of  this  iiisidious  and  powerful  enemy. 

Thiat  this  has  hitherto  been  effected,  to  the  extent  desirable  in  prac- 
tice, BO  Engineer  wUl  assert;  on  the  contrary,  the  ineffieaey  of  all  the 
plans  hitherto  resorted  to  for  the  ptirpose,  is  a  source  oi  great  and 
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▼ery  serious  annual  ezpenditore  on  every  laibroad  that  hoa  been  con- 
structed ;  in  some  cases  absorbing  so  heavy  a  proportion  of  the  income, 
as  completely  to  destroy  the  character  of  the  road,  as  an  object  of  pe- 
cuniary investment. 

The  expenses  for  labour  and  materials  for  retaining  the  adjusUnents 
of  superstructure,  amount,  on  such  of  our  wooden  railroads  as  aie 
doing  a  tolerable  business,  to  an  average  qf  about  one^halftheeniirt 
annual  expenses  of  the  concern.  It  is  true,  we  frequendy  see  this 
item  set  down  in  the  reports  of  Directors  and  Engineers,  at  much  less 
than  the  above  proportion;  but  when  this  is  done,  it  is  generally  with 
reference  to  new  roads,  on  which  time  for  derangements  of  the  track 
has  not  yet  been  allowed.  On  roads  that  have  cpme  fairly  into  opera- 
tion, and  are  accommodating  a  good  traffic,  the  above  average  as- 
sumption is  tolerably  correct,  and  applies  as  well  to  the  flat  bar  road 
with  light  engines  and  moderate  velocities,  as  to  the  most  durable  edge- 
rail  road  with  its  heavy  engines,  moving  at  high  speed.  It  is  scarcely 
necessary  to  suggest  to  any  professional  reader,  the  difficulty  of  at- 
tempting to  assume  average  proportions  in  cases  like  the  foregoing. 
They  serve  well  enough  the  purposes  of  the  general  reader.  The  En- 
gineer will  take  them  at  their  worth. 

When  we  reflect  that  this  most  serious  item  of  railroad  expenditure, 
is  produced  by  the  action  of  rain  and  frost,  how  solicitous  should  we 
be  to  adopt  the  necessary  precautions,  to  obviate  the  effects  of  these 
agents,  so  far  as  lies  in  our  power. 

We  caimot  prevent  the  occurrence  of  either  rain  or  frost;  but  we  can 
place  our  foundations  at  a  depth  to  which  the  action  of  neither  can 
reach;  and,  at  the  surface,  where  their  effects  are  most  powerful,  we 
can  oppose  to  them  such  materials,  and  so  arranged,  as  to  render  their 
attacks  comparatively  harmless. 

It  is  common  to  employ  trenches,  some  fifteen  to  twenty-four  inches 
in  depth,  and  filled  with  broken  stone,  under  the  immediate  supports 
of  our  superstructures,  whether  of  wood  and  iron,or  of  stone  and  iron. 
These  trenches  perform  at  least  one  good  office,  viz:  the  drainage  of 
surface  water,  which  would  otherwise  expedite  the  decay  of  the  tim- 
bers; and  to  a  considerable  extent,  they  diminish  the  effects  of  the  frost. 
They  are,  however,  too  shallow  to  remedy  the  evil  resulting  from  the 
softening  of  the  earth  by  rain,  which  percolating  through  the  broken 
stone,  collects  in  the  bottom  of  the  trench,  and  reduces  the  soil  to  a 
consistency  affording  very  little  vertical  resistance  to  the  pressure  of 
passing  loads,  as  the  undulations  after  heavy  rains  fully  prove. 

It  is  moreover  equally  obvious,  that  the  softened  earth  or  mud  at 
the  surface,  is  not  at  all  calculated  to  withstand  the  horizontal  pressure 
of  the  trains ;  especially  as  they  sweep  rapidly  around  the  curves,  or 
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loidi  Tiolendy  ttem  aide  to  tide  on  deranged  portiond  of  the  stmigfat 
Uaes.  It  has,  I  aospecty  come  vithin  the  obsenration  of  jnoot  of  my 
piofesstonal  readers,  that  on  tolerably  sudden  curves  the  mere  elas* 
ticity  of  the  rail,  or  sometimes  of  the  wooden  string  timbers,  tendifig 
to  restore  themselves  to  their  original  straightness,  not  ttofcequently 
exerts  sufficient  lateral  pressure  to  overcome  the  resistance  of  tibe 
earth,  and  force  the  superstructure  outwards,  until  it  becomes,  instead 
of  a  continuous  curve,  a  mere  series  of  chords. 

I  am  by  no  means  confident  that  even  trenches  filled  with  tfoA'tf 
amcreicy  as  now  proposed  by  some,  and  which  appear  to  meet  with 
pretty  general  approbation  with  the  profession,  will  be  found  entirely 
to  remedy  these  defects ;  unless  the  trenches  are  deeper  than  those  now 
onnmonly  used  in  superstructures.  If  this  precaution  be  attended  to, 
the  percolation  of  water,  and  consequently  the  action  of  frost,  will  be 
to  a  great  degree  prevented.  But  other  difficulties  suggest  themselves 
in  connexion  with  the  use  of  concrete  in  this  manner,  wfaidi  to  me 
a^iear  insuperable.  For  instance,  the  ground  under  these  continuous 
lines  of  concrete  cannot  be  expected  to  be  of  uniform  consistency;  and 
we  know  that  high  embankments  do  not  reach  their  period  of  final 
settlement  for  several  years;  consequently,  the  concrete  will,  in  many 
cases,  act  the  part  of  a  long  stone  girder,  supported  only  at  its  ends; 
and  again,  it  frequently  happens  that  isolated  rocks  present  themselves 
in  the  graded  surface,  which  will  prevent  the  centre  of  a  given  length 
of  concrete  from  settling  equally  with  the  adjoining  parts.  Either  of 
these  occurrences  will  inevitably  produce  fractures,  such  as  frequently 
occorred  in  the  continuous  granite  sills  of  yore.  I  remarked  above, 
that  these  difficulties  appeared  to  me  insuperable;  I  should  have  spid, 
except  at  an  expense  that  few  railroad  companies  could  afford  to  en- 
counter. I  should  have  no  confidence  in  concrete  formed  of  common 
lime  only,  for  this  purpose;  and  if  hydraulic  cement  be  used, the  cost 
of  continuous  trenches  of  sufficient  size  would  be  enormous. 

When  we  look  at  the  plan  of  stone-block  and  edge-nil  supeistruc 
tore,  there  is  even  less  to  commend  itself  on  the  score  of. stability  tban 
in  tbB  wooden  railroads.  This  is  the  plan  of  the  Liverpool  and  Man- 
chester road,  and  of  some  roads  in  the  United  States^  on  which  the 
expenses  of  repairs^  and  adjustments  of  track  are  very  heavy.  This 
item,  of  course,  must  increase  with  the  traffic  of  the  road,  but  ^t  is  also 
dependent  to  an  equal  degree,  upon  the  weight  and  vebcity  of  the 
oigines.  The  ^igines  now  in  common  use  are  eertaMy  too  Jbeavy 
for  the  superstructures  of  many  of  the  railroads  on  whidi  they  run, 
and  under  such  circumstances  their  introduction  is  adverse  to  every 
principle  of  true  economy. 

I  confess,  that  when  I  first  began  to  consider  what  could  be  done  by 
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means  of  piles,  to  remedy  the  defects  attending  the  ordinary  methods 
of  superstructure,  they  seemed  to  present  more  formidable  obstacles 
than  almost  any  other  plan;  and  the  apparent  magnitude  of  their  ob- 
jectionable features  was  no  doubt  augmented  by  the  prejudice  which 
I  had  entertained  against  them.  But  upon  reflection^  these  prejudi- 
ces vanished.  The  ordinary  plans  of  superstructure  are  liable  to  de- 
rangement both  vertically  and  horizontally;  no  one  will  deny  that 
piles  are  at  least  free  from  the  former  objection.  We  have  then,  in 
the  ordinary  plans,  two  movements  to  guard  against;  in  the  piled  su- 
perstructure we  have  but  one. 

Nearly  all  the  examples  of  piled  roads  in  the  United  States,  are 
either  those  in  which  the  piles  are  left  extending  several  feet  above 
ground,  as  a  substitute  for  embankment,  and  thus  affording  a  great 
leverage  for  the  lateral  action  of  trains  to  operate  through,  to  produce 
horizontal  displacement ;  or,  in  other  instances,  they  are  driven  through 
a  soft  superstructure  of  marsh,  quicksand,  &c.,  that  their  feet  may  rest 
on  a  firm  subsoil.  This  latter  ca^  evidently  resolves  itself  to  all  prac- 
tical intents  and  purposes  into  the  former ;  for  the  yielding  siuface 
stratum  affords  nearly  as  free  a  leverage  for  producing  lateral  motion, 
as  if  the  upper  part  of  the  pile  were  in  the  air. 

Other  roads  again,  have  short  piles  driven  their  entire  length  into 
firm  soil ;  but  here  they  are  generally  but  about  three  feet  in  length, 
and  intended  as  an  economical  substitute  for  stone  blocks,  and  are  plain- 
ly liable  to  the  same  derangements  as  they  from  rain  and  frost 

Lastly,  piles  are  sometimes  used  not  as  supports,  but  as  stays. 
They  were,  I  believe,  first  employed  in  this  manner  by  Mr.  Brunei, 
on  the  Great  Western  railroad  in  England;  nor  do  I  know  that  the  ex- 
ample has  been  subsequently  imitated  on  any  other  roads.  Mr.  Bm- 
nel  has  placed  them  in  the  centre  of  the  track,  and  the  cross-ties  are 
bolted  to  their  sicks.  They  are  intended  only  ^  stays  against  lateral 
motion.* 

Although  somewhat  irrelevant  to  the  subject,  I  will  here  remark, 
that  this  plan  of  construction  appears  to  me  to  be  essentially  defective. 
Unless  the  rail-timbers  be  rendered  absolutely  free  from  vertical  mo- 
tion, (and  this  I  contend  cannot  be  effected  by  any  plan  now  in  use)  a 
very  injurious  strain  must  come  upon  the  cross-ties,  which  will  eveu- 

*  Mr.  Brunei  had  another  otject  in  view,  which  constitates  the  ddef  pecnliarity  of  his  pil« 
plan  of  aupentructve  for  the  Great  Western  railway.  It  was,  by  employing  the  retaining 
power  of  the  pilea,  to  enable  him  to  force  eatid  or  grayel  beneath  the  continuous  bearings  of 
timber  until  they  cambered,  or  received  an  uptoard  pressure  of  about  m  ton  per  foot  lineal ; 
end  Mr.  Brunei  expected,  that  the  force  thus  made  to  act  upwards  against  the  underside  of 
the  continuous  bearings,  would  countervail  the  pressure  downwards,  produced  by  the  pasung 
trains.    (See  3id  English  Ed.  (1838)  Wood  on  Railroads,  p.  718.)  Cox.  Pub. 
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tually  uphold,  as  it  were,  the  entire  superstructure  by  means  of  their 
bolts,  for  at  their  ends,  they  inevitably  must  yield;  while  at  their  cen^ 
tre,  they  quite  as  certainly  cannot  do  so.  This  defect  might  readily 
be  obviated  by  making  the  bolt  hole  elliptical,  the  longer  axis  being 
?ertical.  A  vertical  motion  could  thus  be  allowed,  which  would  not 
at  all  interfere  with  the  lateral  resistance  of  the  piles. 

Here  are,  I  believe,  all  the  plans  with  which  I  am  acquainted,  in 
which  piles  have  been  employed  inrailroadsupdrstructures;andit  is, 
I  suspect,  entirely  upon  the  self-evident  inefficiency  of  any  of  these 
methods  to  combine  vertical  and  horizontal  stability,  that  the  use  of 
piles  has  been  so  universally  denounced. 

In  the  course  of  my  own  professional  studies,  I  have  invariably  been 
more  benefited  by  investigating  instances  of  failurcy  than  those  of 
tuccess;  and  it  has  been  chiefly  from  the  failures  of  piles  in  all  the 
above  cases,  to  fulfil  their  intended  offices,  that  I  have  drawn  my  con- 
clusions as  to  their  entire  efficiency,  when  so  employed  as  to  obviate 
the  objections  thus  practically  pointed  out. 

One  very  important  collateral  advantage  resulting  from  the  attain- 
ment of  perfect  stability  in  the  superstructure,  will  be  a  diminution  in 
the  weight  of  the  rail,  which  is  one  of  the  heaviest  items  of  expense 
on  railroads.  The  entire  freedom  from  sudden  shocks,  and  from  the 
constant  succession  of  j^erct^^^ton^,  which  occur  on  all  railroads  of 
ordinary  construction,  will  not  only  allow  of  such  a  diminution  in  the 
weight  of  rail,  but  will  add  greatly  to  the  comfort  of  passengers,  and 
prevent  the  injury  which  experience  shows  to  result  to  many  impor- 
tant articles  of  traffic,  as  flour,  &c.,  from  the  jolting  motion  on  a  badly 
^justed  railroad.  This  stability  will  also  remove  the  greatest  imped* 
iment  to  the  iiitroduction  of  cast-iron  rails ;  a  matter  in  which  not 
only  railroad  companies,  but  American  iron  masters,  are  deeply  inter- 


In  employing  piles  as  I  propose,  making  them  the  principal  source 
of  immobility  in  railroad  superstructures,  two  cases  present  them- 
selves, requiring,  or  rather  admitting  of,  some  variation  in  the  mode 
of  operation.  The  first  case,  (which  embraces  the  Hiwassee  railroad) 
i«that  of  a  road  in  a  warm  climate,  where  the  frost  rarely  penetrates 
*o  a  greater  depth  than  from  three  to  six  inches;  and  where  the  soil, 
being  of  a  firm  gravelly  nature,  enables  us,  by  curving  the  road  trans- 
versely, to  confine  the  softening  influence  of  even  long  continued  rains, 
^y  to  a  depth  of  a  few  inches.  I  am  surprised  at  the  want  of  atten- 
tion to  this  method  of  drainage,  every  where  observable  on  our  rail- 
'^^(tds.  It  is  one  of  the  most  simple,  most  perfect,  and  least  expensive 
tf  any  that  can  be  adopted.  Perhaps  one  half  the  water  that  now 
percolates  through  the  broken  stone  to  the  bottom  of  the  trenches 
could  be  thus  got  rid  of. 
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la  fliis  CBM)  I  suspect,  that  piles  from  ten  to  fifteen  inches  in  diaBI- 
e*er,  and  arerBgitig  from  six  to  ten  feet  in  length,  placed  at  interrals 
of  from  three  to  faur  feet  apart  from,  centre  to  centre,  and  driven  down 
imtil  thflii  tops  are  but  two  or  three  indies  above  the  aurfiue,  and 
connected  transrersely  either  by  iron  tie-rods,  or  by  voodeo  crosB>tiea, 
would  be  found  to  answer  every  pntpossi    See  figure. 


Engineers  are  so  apt  to  connect  the  idea  of  piles,  with  that  of  asoft, 
yielding  fmindation,  that  it  is  difficult  to  divesl  themselves  of  the  asso- 
ciation. The  very  term,  pile,  seems  necessarily  to  involve  lateral 
weakness;  but  in  this  case  it  is  not  so.  Out  piles  are  not  supposed  Ki 
be  driven  into  a  marshy  soil,  but  into  earth  so  compact  as  actually  to 
require  holes  to  be  dug  previously,  through  the  upper  consolidated 
stratum  to  a  depth  of  two  or  three  feet,  to  give  them  admission,  for 
without  this  precaution,  their  driving  would  prove  to  be  a  troublesome 
business.  But  when  firmly  driven,  and  the  soil  well  compacted  around 
them  by  heavy  rollers,  the  case  more  nearly  resembles  that  of  the 
stump  of  a  tree,  unyielding  in  any  direction;  and  admits  of  no  com- 
parison with  the  instability  of  a  common  superstructure,  with  its  base 
well  lubricated  with  wet  unctuous  clay. 

But  let  us,  for  the  sake  of  argument,  admit  that  some  additional  pre- 
cautions should  be  found  necessary  in  this  instance;  how  easy  would 
it  be  to  apply  it  to  any  required  extent,  by  simply  bolting  to  the  piles 
stout  longitiuiinal  pieces  as  shown  in  this  sketfii — a. 


I  do  not  know  that  it  is  a  matter  of  much  importance  on  which  side 
of  the  piles  the  longitudinal  pieces  be  bolted.  We  will  now  take 
l«ave  of  caae  No.  1,  merely  cautioning  the  reader  once  more,  t«>divest 
himself  of  all  notions  of  mar^-mud;  and  to  substitute  in  hismind's 
eye,  a  firm,  dry  soil,  Edmost  incompressible  by  any  force  that  can  be 
applied  to  iL  Ifnecessary,  a  stratum  of  wellrammedMcAdanistoiM 
might  be  used  to  a  depth  of  three  or  four  iuchaa,  to  facilitate  (he  dis- 
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d»rge  of  laiii  water  rrom  between  the  rails,  Stioald  such  &  super- 
ttnicture,  iu  such  a  eliioate,  and  on  such  a  soil,  not  be  found  infinitely 
more  unyielding,  both  vertically  aiid  horizontally,  than  those  ou  the 
Qtdiaary  plans,  then  will  I  ef  a  truth  exclaim,  "peccavi,"  I  have 
aimed. 

Let  us  now  pass  on  to  case  No.  2\  by  which  I  meaa  nothing  miatt 
nor  less  than  a  railroad  in  a  severe  northern  climate^  where  the  rain 
iiid  frost  combined,  produce  a  sensible  deranging  action  on  super- 
Hractures  to  the  depth  of  about  two  feet. 

Here,  there  is  manifestly  no  more  difficulty  in  secmiDg  Xhofeet  of 
the  piles,  or  in  other  words,  in  attaining  vertical  stability,  than  in  ca»e 
M)  l;the  only  essential  point  of  difierence  is  to  provide  for  the  heads 
of  the  piles,  a  stratum  which  shall  at  all  times  be  (practically  consid- 
ered) perfectly  dry,  and  incompressible;  and  on  which  the  upward  ac- 
tion of  frost  at  the  bottom  of  the  stratum,  shall  be  comparatively  harm- 
less. 


This  desidwatum  I  propose  to  effect  by  the  very  plainprocess  indi- 
cated by  figure  b,  which  represents  a  transverse  section  oi&  continu- 
ous trench,  about  eighteen  inches  deep  and  nine  feet  wide,  filled  with 
broken  sKme,  to  form  the  stratum  alluded  to.  At  the  bottom  of  the  , 
trench,  the  stone  might  consist  of  tolerably  large  sized  spalls;  but  a 
ituD  layer  at  top  should  be  of  McAdam  size,  to  throw  off  rain  as  much 
u  possible.  Aiter  the  piles  are  driven,  and  the  longitudinal  pieces 
boiled  on  by  screw-bolts,  the  first  layer  of  stone  shoold  be  put  in,  and 
Veil  rolled  by  a  hoise-roller ;  then  the  cross-ties  put  on,  and  the  re- 
mainder of  the  stone  introduced  and  finished  off  by  ramming,  to  con< 
form  to  the  curved  line,  nearly  covering  the  cross-ties. 

My  impression  is,  that  the  diminishedaction  of  the'frost  at  this  depth, 
will  loose  itself,  as  it  were,  among  the  broken  stone;  and  that  the  stra- 
lum  will  at  all  times  remain  so  compact  as  effectually  to  prevent  late- 
tal  motion. 

Of  course,  I  do  not  wish  to  be  understood  as  confining  myself  to  the 
above  forms  of  construction  in  the  timber  work;  it  may  be  modified 
according  to  the  judgment  of  the  Engineer.  I  think  it  probable  that 
aiQere  coverii^  of  McAdam  stone  well  compacted  and  properly  attend- 
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ed  to  at  intervals,  would  be  found  sufficient  to  keep  the  natural  xtpfer 
stratum  dry,  and  if  so,  it  would  be  attended  by  some  saving  of  ex* 
pense.  Neither  gravel  nor  sand  would  in  my  opinion  answer  as  a 
substitute  for  broken  stone  for  filling  the  trenches*  The  former  would 
admit  of  compression  from  the  roundness  of  its  particles;  and  the  lat- 
ter, by  becoming  saturated  with  rain. 

All  I  desire  is  to  establish  the  supremacy  of  a  piled  superstmetise 
over  others  hitherto  employed.  If  my  poor  efforts  in  its  behalf^  ac- 
complish nothing  more  than  to  induce  the  profession  maturely  to  weig^ 
its  claims  to  a  preference,  1  shall  have  accomplished  my  principal  ob- 
ject in  writing  this  paper;  for  I  feel  convinced  that  their  so  doing,  will 
lead  to  its  adoption.  I  particularly  insist  on  the  curved  surface,  and 
every  other  available  means  to  effect  a  thorough  surface  drainage. 
This  is  all  essential  to  every  plan  of  railroad  superstructure;  and  it  is 
only  surprising  that  so  little  attention  has  bee&  paid  to  it.  The  ram- 
ming process  should  be  repeated,  whenever  experience  shall  indicate 
a  necessity  for  it;  probably  at  evfery  fell  and  spring,  will  be  sufficient 

Should  the  heads  and  feet  of  the  piles  be  found  to  bruise  in  driving, 
(as  they  certainly  would  without  proper  precautions  to  prevent  it,)  the 
former  may,  according  to  Major  Turnbull,  of  the  United  States  Topo- 
graphical Engineers,  (see  his  very  valuable  report  on  the  Potomac 
aqueduct,)  be  obviated  by  simply  dressing  off  the  head  of  the  pile  to  a 
concavity  of  about  an  inch,  and  adapting  to  it  a  piece  of  sheet  iron; 
and  the  latter  by  nailing  on  a  narrow  strip  of  the  same  material. 

On  the  score  of  expense,  piles  will-  be  found  to  compare  not  very 
unfavorably  with  other  plans  of  superstructure.  To  form  a  good  and 
economical  road,  the  timber  should  by  all  means  be  either  Kyanized, 
or  Earle-ized.*  Probably,  the  latter  process  will  be  most  extensively 
employed  in  future,  as  it  is  much  the  cheapest. 

I  have  before  asserted,  that  if  the  piled  superstructure  should  suc- 
ceed, (and  I  certainly  see  no  reason  to  doubt  that  it  will)  it  will  effect 
a  diminution  of  the  annual  expenses,  and  a  consequent  increase  of  an- 
nual profits,  of  at  least  twenty-five  per  cent.  Before  closing  this 
paper,  it  may  not  be  amiss  to  consider  on  what  grounds  my  assertion 
is  based. 

In  doing  this,  I  will  again  admonish  my  professional  reader  of  the 

*  Doubts  have  recently  aiisen  with  regard  to  the  efficacy  of  Earle's  process  for  the  p^e9e^ 
vation  of  timber.    These  doubts  are  chiefly  founded  upon  two  ficts  : 

I.  The  wooden  pavement  in  this  city,  in  Sixth  street  between  Cbesnut  and  George,  a  part 
of  whicb  was  pceparad  by  Earie's  process  prior  to  being  laid,  now  exhibits  symptoms  of  dt. 
cay, 

n.  The  recent  admirable  experiments  of  M.  Boucherie,  upon  the  means  of  preserving  tim- 
ber, show  that  whilst  corrosive  sublimate,  and  pyrolignite  of  iron,  effectually  protected  veget- 
able pulps  from  decay;  the  sulphates  of  copper  and  iron,  (employed  by  Dr.  Earie)  were  se 
inert  as  to^  retard  corruption  in  but  m  very  trifling  degreei^  Cox.  Pub.. 


Improvement  of  the  Ohio  River.  235 

difficulty  one  labours  under  in  attempting  to  average^  and  generalize 
in  these  matters.  If  my  assumptions  should  appear  to  some  of  them 
to  be  too  low,  and  to  others  too  high,  let  them  exercise  a  little  charity 
towards  me;  for  I  am  fully  sensible  of  the  vagueness  of  deductions 
drawn  from  such  premises. 

Let  us  then  assume  the  gross  annual  expenses  of  maintaining  a 
single  track  railroad,  doing  a  tolerable  business,  at  $  1,000  per  mile  per 
anniun.  One  half  of  this,  or  $  500  per  mile  per  annum,  may,  in  most 
instances,  be  assigned  to  labour,  materials  and  tools,  necessary  for  re* 
pairs  and  adjustments  of  the  track;  1^300  of  it  to  labour,  and  $200  to 
materials  and  tools. 

Now  on  the  supposition- that  our  timber  is  Kyanized,  we  may  safely 

count  upon  reducing  the  former  item  to  {8150,  and  the  latter  to  8100^ 
which  gives  an  annual  saving  of  expense  of  jS250  per  mile,  which  is 
tventy-five  per  cent  on  our  assumed  total  expenses  of  S  1>000.  And 
if,  moreover,  we  set  down  the  annual  expenses  at  one  half  the  gross 
annual  receipts,  which  on  the  average  is  not  very  far  from  the  truth, 
ve  of  course  have,  instead  of  an  annual  profit  of  $  1,000  per  mile,  one 
of  81,250,  or  an  increase  of  twenty-five  per  cent. 

Certainly  this  is  an  object  worth  striving  after,  and  one  affecting 
seriously  the  success  of  the  railroad  system.  Whether  it  can  be  secured 
by  the  adoption  of  a  piled  superstructure  of  Kyanized  timber,  must  be 
left  for  experience  to  determine.  I  think  it  can,  and  I  hold  moreover 
to  the  belief,  tliat  the  attainment  of  a  perfect  (practical),  railroad^ 
will  be  found  essentially  todepend  upon  the  aid  of  piles. 
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We  are  indebted  to  the  politeness  of  C.  B.  Trego,  Esq.,  of  the  House 
of  Representatives  of  this  state,  for  a  copy  of  the  report  "Relative  to 
the  navigation  of  the  Ohio  River*'  made  to  the  Senate,  by  a  select 
committee,  of  which  Mr.  Darsie,  of  Alleghany,  was  Chairman. 

From  this  document  we  extract  two  statistical  tables,  prepared  by 
Mr.  Josiah  King,  a  merchant  of  Pittsburg,  (at  the  request  of  the  chair- 
inan  of  the  select  committee,)  which  are  valuable,  as  furnishing  a 
proximate  view  of  the  present  export  trade  of  that  city,  and  the  exist- 
ing charges  of  transportation  thence,  by  the  Ohio  river,  in  its  present 

condition. 

The  report  referred  to,  is  designed  to  attract  the  attention  of  the  Fed- 
eral Government,,  to  the  importance  of  scouring  away  the  shoals  of  the 
Ohio  by  wing-damSySO  as  to  form  a  steamboat  navigation,  having  at 
the  lowest  stages  of  the  water  a  minimum  depth  of  four  feet  from  Pitts- 
•>urg,  in  this  state,  to  the  falls  in  the  river  at  Louisville,  Kentucky,  a 
distance  of  609  miles.  Com.  Pub. 
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Table  showing  the  amount  of  tonnage  shipped  at  Pittsburg  to  ports 
on  the  Ohio  river,  from  15th  July  to  1 5th  November,  inclusive,  in 
the  years  1840-'41,  at  the  various  rates  per  100  lbs.  actually  paid; 
the  aggregate  cost,  the  average  cost  per  100  lbs.,  the  cost  of  the  same 
at  25  cents  per  100  lbs.,  and  the  excess  aggregate  sum  paid  over  25 
cents  per  100  lbs.  Compiled  chiefly  from  shippers'  i>ooks^  by  J. 
King. 
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Improvement  qfiht  Ohio  River.  Bd9 

There  were  from  15th  July  to  15th  November^  1841^ 
depanures  of  steamboats  from  Pittsburg,  for  ports- 
on  the  Ohio  river,  115. 

Estimated  number  cabin  passengeis,  at  9  &  each  above 
average  high  water  rates,  5>750^  028,750  00 

Estimated  number  steerage  passengers,  at  v02  each 
above  average  high  water  rates,  8,000,  16,000  00 

There  were,  in  same  time,  departures  of  Keels  and 
Barges,  187,  with  2,000  passengers,  at  jS  1  eztm,  2,000  00 

Add  to  this  the  extra  amount  on  freights,  as  above,  in 

1841,  86,340  00 


And  we  have  an  excess  on  the  business  of  the  port 

af  Pittsburg  alone,  in  one  year,  of  iS  133,090  00 

You  will  observe  that  the  above  table  contemplates,  only  the  busi- 
ness of  Pittsburg.  I  have  no  data  for  estimating  the  business  that  per- 
tains to  the  various  other  ports  on  the  Ohio,  but  it  is  in  all  probability, 
altogether,  four  times  as  much  as  what  is  here  exhibited.  It  should 
be  borne  in  mind  also,  that  if  a  permanent  depth  of  three  feet  could  be 
secured  on  the  Ohio  river,  a  vast  amount  of  business  would  be  done 
that  is  forced  into  other  more  lengthy  and  hazardous  routes..  It  is 
now  a  matter  of  complaint  by  tfhe  Philadelphia  merchants^  that  they 
were  compelled,  during  the  past  sununer,  to  pay  25  to  jS  30,000  freight 
from  Philadelphia  to  New  York,  on  goods  sold  to  their  customers, 
who,  from  the  low  water  in  the  Ohio,  were  forced  to*  the  longer  and 
more  expensive  route  of  the  Lakes. 

Another  important  consideration  in  favor  of  improving  the  Ohio 
river  is,  that  not  only  Pennsylvania,  but  Maryland,  Ohio,  and  New 
York,  have  expended  millions  in  constructing  canals  and  railways 
with  reference  to  the  trade  of  this  river,  and  almost  every  state  in  the 
Union  has  a  deep  interest  in  it  as  a  link  of  much  moment  in  their 
chain  of  commercial  intercourse.  There  are  about  400  steamboats 
<m  the  western  rivers,  and  at  least  1 00  of  those  belong  properly  to  the 
Ohio  river  trade ;  more  than  that  number  indeed  were  built  and  are 
owned  at  Pittsburg. 

The  following  table  is  compiled  from  the  records  of  the  City  Wharf 
Blaster. 
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January, 

83 

3,440 

12 

260 

Joe. 

11.0 

Febraaiy, 

28 

2,982 

11 

213 

9.6 

Joe. 

March; 

93 

12,335 

27 

623 

4.6 

6.0 

April, 

94 

12,908 

48 

1/)13 

15.0 

9.4 

May, 

86 

12,463 

49 

1,090 

12.3 

10.0 

June, 

66 

7,514 

50 

1,100 

4.6 

2.5 

July, 

34 

3,732 

49 

1,485 

4.4 

1.11 

August, 

8 

319 

57 

2,115 

1.9 

0.11 

September, 

13 

1,028 

60 

2,460 

1.3 

1.0 

October, 

47    ^ 

3,621 

44 

1.510 

2.10 

2.6 

November, 

69 

8,539 

43 

1,100 

^.10 

4.0 

December, 

59 

8,047 

24 

530 

5.2 

ll.O 

Total, 

620 
653 

76,728 
79,850 

474 

13,499 

1,218     9,206 

Departures  8.  Boats. 

Total, 

1,273 

156,578 

ArriTi 

lis  and  I 

topartures. 

1 

Note  by  J.  King. — The  steamboats  arriving  up  the  river  from  July 
to  October  may  be  said,  generally,  to  cany  no  cargo.  They  take  very 
little  down,  but  run  chiefly  with  reference  to  passengers,  and  for  what 
freight  they  do  take  at  stages  of  water  below  three  feet  high,  rates  say 
75  to  150  per  c.  100  wt.  to  Louisville,  is  charged.  Boats  of  draft  and 
bearings  adapted  to  a  thirty  inch  stage  of  water  are  multiplying;  and 
if  the  river  could  be  so  improved  as  never  to  have  less  than  thirty 
inches  in  channel,  individual  enterprise  would  immediately  furnish 
boats  in  numbers  adequate  to  carry  any  amount  of  freight  that  might 
offer,  (it  is  confidently  believed,)  at  25  c.  per  100  wt.  and  thereby  if 
prices  of  freight  be  reduced  to  a  proper  standard  on  the  Pennsylvania 
canals,  render  the  Ohio  river  and  Pennsylvania  route,  the  cheapest j  as 
it  is  the  shortest  and  safest  between  most  of  the  western  states  and 
the  sea-board.  The  foregoing  table  is  interesting,  not  as  exhibiting 
a  large  business  done,  but  as  showing  that  a  considerable  business 
foimd  its  way  via.  Pittsburg,  to  the  Ohio  river,  despite  exorbitant 
rates  both  on  the  canals  and  river,  amounting  to  g3  per  100  wt.,  from 
Philadelphia,  or  Baltimore,  to  Louisville ;  and  thus  demonstrating,  that 
if  the  expense  of  the  same  service  can  be  permanently  reduced  to  £1 
or  jSli,  the  route  in  question  would  be  the  favorite  route,  and  all  the 
while  filled  with  goods  and  produce  in  transitu  between  the  eastern 
and  western  cities.  It  is  the  opinion  of  experienced  navigators  of  the 
Ohio  river,  that  wooden  steamboats  can  and  will  be  constructed  to 
carry  eighty  or  100  tons  of  cargo,  on  thirty  inches  of  water,  and  that 
iron  boats  can  be  made  to  carry  100  to  150^  on  the  same  water. 
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Rules  and  regulaiuma,  proposed  to  be  observed  by  Engtnetnen, 
Gtiardsy  Policemen^  andothersy  on  all  Railways,  recommended  by 
the  Railway  Cof\ference  field  at  Birmingham,  England,  Jan,  1841. 

Orders  to  Enginemen  and  Firemen. 

I. — ^No  locomotiye  steam  engine^  except  in  case  of  some  extraordi* 
nary  necessity,  shall  pass  along  the  wrong  line  of  road — ^that  is  to  say, 
on  the  right  hand  line  as  it  moves  forward — ^but  shall,  in  all  cases,  ob- 
serve tlie  same  rule  of  the  way  as  on  the  turnpike  roads,  by  proceed- 
ing along  the  left-hand  line.  And  every  engineman  and  fireman  shall 
keep  a  good  look-out  all  the  time  the  engine  is  in  motion.  And  no 
person,  except  the  proper  engineman  and  fireman  shall  be  allowed  to 
ride  on  any  locomotive  steam  engine  or  tender  without  the  special 
license  of  the  Directors,  or  of  the  engineer  or  manager  of  the  railway. 

II. — In  case  of  accident,  if  any  engine  shall  be  imavoidably  obliged 
to  pass  on  the  wrong  line  of  road,  the  engineman  shall  always  send 
his  assistant,  or  some  other  person,  back  beyond  the  nearest  stopping 
place,  or  shunt,  before  the  engine  moves  backward,  to  warn  any  en- 
gine coming  in  the  opposite  direction;  and  if  dark,  the  man  who  goes 
back  in  advance  of  a  returning  engine  shall  take  a  light,  and  make  a 
agnal,  by  waving  the  same  up  and  down  to  any  coming  engine  to 
stop;  and  the  engineman  of  the  engine  moving  on  the  wrong  line  shall 
make  constant  use  of  the  steam-whistle,  and  must  not  move  in  the 
wrong  direction  further  than  to  the  nearest  shunt,  and  being  arrived 
there,  shall  proceed  instantly  to  remove  the  engine  off  the  wrong  line 
of  road. 

III. — ^All  engines  traveling  in  the  same  direction  shall  keep  half  a 
mile  at  least  apart  from  each  other;  that  is  to  say,  the  engine  which 
follows  shall  not  approach  within  half  a  mile  of  the  engine  which 
goes  before. 

IV. — ^No  engineman  shall,  at  any  time  or  under  any  circumstances, 
leave  his  engine  or  train,  or  any  part  of  his  train,  on  the  line  of  way, 
without  placing  a  man  in  charge  of  the  same,  to  cause  the  proper  sig- 
nals to  be  made  to  prevent  other  engines  from  running  against  them. 

V. — ^Enginemen  having  charge  of  goods  or  luggage  trains  shall  al- 
ways exert  themselves  to  keep  out  of  the  way  of  coach  trains,  by 
shunting,  if  necessary;  and,  if  doubtful  of  getting  out  of  the  way  of  a 
coach  train,  shall  direct  gatemen  and  plate-layers  to  make  signal  to 
coach  trains  that  a  luggage  train  is  before  them. 

VI. — No  engine,  carriage,  or  wagon,  or  train  of  carriages  or  wagons, 
whether  loaded  or  unloaded,  shall  (except  only  in  case  of  absolute  ne- 
cessity, to  prevent  accident  or  collision)  stop  upon  the  line  of  any  high- 
way, so  as  to  interrupt  the  passing  along  such  highway  or  public  road, 
whether  the  same  be  at,  or  near,  to  any  of  the  stopping  places  on  the 
railway  or  not 

VII. — ^No  engine  shall  be  allowed  to  propel  before  it  a  train  of  car- 
riages or  wagons,  but  shall  in  all  cases  draw  the  same  after  it,  except 
when  assisting  up  an  inclined  plane,  or  in  case  of  any  engine  being 
disabled  on  the  road,  when  the  succeeding  engine  may  propel  the  train 
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slowly  as  far  as  the  next  shunt,  or  torn-out,  at  which  place  the  said 
propelling  engine  shall  take  the  lead. 

VIIL — ^In  the  event  of  the  road  being  obscured  by  steam  or  smoke, 
(owing  to  a  burst  tube,  or  from  any  other  cause,)  any  engine  or  train 
coming  up  shall  not  immediately  pass  through  the  steam  or  smoke, 
but  the  engineman  shall  stop  at  a  sufficient  distance  to  prevent  a  col- 
lision, and  shall  asoertain  that  the  way  is  clear  and  safe  before  at- 
tempting to  proceed. 

IX. — If  a  coach  train  be  stopping  to  take  up  or  sec  down  passen* 
gers,  on  the  road,  or  for  any  other  cause,  luggage  trains  are  not  al- 
lowed to  pass  it,  while  so  stopping,  on  the  opposite  line;  and  if  the 
engineman  of  a  coach  train  sees  another  coach  train  stopping  on  the 
road,  he  must  slacken  speed  as  he  approaches  it,  and  blow  his  whis- 
tle, to  give  notice  to  passengers  belonging  to  the  stopping  train,  that 
another  train  is  about  to  pass  them. 

X. — Ingoing  down  any  inclinedn plane,  every  engineman  having 
cha^e  of  a  luggage  train  shall  take  care  that  he  has  full  and  complete 
control  over  the  speed  of  his  train,  by  pinning  down,  or  causing  to  be 
pinned  down,  his  wagon  breaks,  fewer  or  more,  according  to  the  size 
or  weight  of  the  train,  whether  there  be  a  luggage  breaksman  with 
the  train  or  not  And  in  case  of  accident  for  want  of  this  proper  con- 
trol over  the  speed,  the  engineman  shall  be  held  responsible.  And  the 
policemen  at  the  top  of  the  inclines  shall,  and  are  hereby  charged  to, 
assist  in  pinning  down  the  breaks,  when  desired  so  to  do  by  the  en- 
gineman of  the  train. 

Sules  to  be  observed  during  a  Fogy  or  in  Thick  /Feather. 

XL — ^Whenever  a  coach  train  stops  at  any  of  the  stations  or  places 
for  taking  up  or  setting  down  passengers,  (during  a  fog,  or  in  thick 
weather,)  the  gateman  or  policeman  of  the  station  shall  immediately 
run  4po  yards  behind  the  train,  or  so  far  as  may  be  necessary  to  warn 
any  coming  engine,  in  order  to  prevent  its  nmning  against  the  other; 
and  all  enginemen  shall  slacken  speed  in  foggy  weather,  and  proceed 
at  a  slow  pace  at  an  ample  distance  from,  and  as  they  approach,  eadi 
of  the  stations  and  stopping  places,  in  order  that  they  may  have  the 
complete  control  of  and  be  able  to  stop  their  engines  and  trains  with- 
out risk  of  running  against  any  train  which  may  happen  to  be  waiting 
at  such  station  or  stopping  place.  And  in  case  any  engine  (whether 
with  coaches  or  luggage  wagons,  or  without)  shall  stop  in  foggy  or 
thick  weather  in  any  part  of  the  road  where  there  shall  be  no  plate- 
layer to  render  assistance,  the  fireman  shall  immediately  run  back  400 
yards,  or  so  far  as  may  be  necessary  to  warn  and  stop  any  other  en- 
gine coming  in  the  same  direction. 

'  In  foggy  weather,  enginemen  are  cautioned  to  make  frequent  use 
of  their  steam-whistle  when  they  approach  any  station;  also,  when- 
ever they  are  obUged  to  stop  on  the  road,  or  when,  from  any  cause, 
they  are  obliged  to  go  slower  than  usual,  in  order  to  prevent  accidents 
from  trains  which  may  be  following  on  the  same  line. 
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Onkr  to  Cratemen  and  Policemen* 

XII. — All  policemen  and  gatemen  are  required^  when  a  lu^;age 
train  approaches  their  several  stations,  and  before  she  comes  up,  to  go 
on  the  line  and  inspect  both  sides  of  the  train,  to  ascertain  whether 
any  of  the  loading  (particularly  bags  of  cotton  or  wool)  have  slipped 
so  as  to  overhang  the  wagon  more  than  when  first  loaded;  and  ifsuch 
be  the  case,  to  make  immediate  signal  for  the  train  to  stop,  in  order 
that  the  loading  may  be  put  right  and  fastened  on  again  before  the 
train  proceeds. 

N.  B. — :A11  enginemen,  firemen,  guards,  policemen,  gatemen  and 
others  to  whom  the  foregoing  rules  may  apply,  are  held  responsible 
for  their  strict  execution  and  observance;  and  they  shall  report  to  the 
Directors,  or  to  their  immediate  superintendent,  any  servant  of  the 
Company  who  shall  refuse  or  neglect  to  comply  with  the  regulations 
hereby  ordered  to  be  observed. 

Code  o/ Signals  recommended  to  be  observed  on  all  Railways, 

By  Night. — ^The  white  light,  stationary,  indicates  that  all  is  right, 
but  if  waved  up  and  down^  is  a  signal  to  stop ;  if  waved  to  and/ro, 
sideways,  to  proceed  cautiously. 

The  Red  light,  stationary,  is  a  signal  always  to  stop;  if  on  a  moving 
tnin  it  is  a  caution  to  all  following  trains  to  keep  the  reqwred  dis- 
tance. 

By  day. — The  Red  flag,  or  ball  disc,  is  the  signal  always  to  stop. 

The  Blue  flag,  or  ball,  is  to  stop  second  class  coach  trains  or  luggage 
trains,  for  the  purposes  of  traffic. 

The  Black  flag  is  used  by  plate-layers,  \o  indicate  that  the  road  is 
undergoing  repair,  and  that  trains  must  pass  slowly. 

It  is  to  be  understood,  that  any  flag,  or  hat,  or  lamp,  of  whatever 
colour,  waved  up  or  down,  is  a  signal  to  stop. 

Regulations  as  to  Signals. — !•  Every  train  on  the  railway  shall 
shew  a  red  buU's  eye,  or  reflector  lamp,  on  the  last  carriage  or  wagon; 
and  the  guards  of  the  coach  trains,  the  breaksman  of  the  luggage  trains, 
and  the  engineman  of  an  empty  engine,  or,  with  a  wagon  train 
^thout  a  breaksman,  shall  see  to,  and  be  held  responsible  for,  the  ex- 
ecution of  this  order ;  and  if  a  coach,  or  truck,  or  horse-box,  or  wagon, 
be  attached  to,  or  detached  from,  a  train  on  any  part  of  the  road,  the 
P^d,  or  breaksman,  or  engineman  shall  immediately  change  and  re- 
place the  red  bulFs  eye,  or  reflector  lamp,  so  that  the  same  may  still 
be  in  the  rear  of  the  last  carriage  or  wagon  in  the  train,  showing  back- 
ward. 

2.---Every  engine  tender  must  carry  a  lamp,  so  fixed  as  to  admit 
of  being  turned  round,  exhibiting  a  white  light  forward,  and  a  red 
lifht  backward,  in  whichever  direction  the  engine  may  be  moving. 

3 — ^Every  gateman  or  policeman  shall  light  his  gate  or  station  lamp 
at  dusk,  and  shall  have  his  hand  lamp  constantly  trimmed  and  bum- 
^>  and  ready  to  give  such  signals  as  may  be  required. 

4«— 'If  a  coming  engine  or  train  be  leqnired  to  stop  to  take  up  pafi-^ 
angers,  a  blue  light  must  be  shewn  in  the  gate^nq[>;  otherwise  the 
common  white  light. 

^•1.  m.  3s  Simm.— No.  4.^Apm»»  1842.  %\ 
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5. — ^If  a  train  approaches  when  a  previous  train  has  passed  through, 
only  a  few  minutes  before,  the  gateman  shall  signify  this  circumstance 
to  the  engineman  by  the  waving  of  his  hand-lamp  to  and^ro,  side- 
ways;  which  means  that  caution  is  required;  on  which  signal  sdl  en- 
ginemen  are  required  to  go  slowly  and  keep  a  good  look  out. 

6. — ^But  if  a  gateman,  owing  to  some  accident,  or  any  extraordinary 
cause,  wish  to  stop  an  engine  which  is  approaching,  he  must  show  his 
red  light,  and  must  also  wave  his  hand-lamp  up  and  dowUf  up  to  the 
height  of  his  head,  and  then  down  to  the  ground,  till  the  engine  comes 
up;  and  all  enginemen  are  required  to  stop  at  either  of  these  signals 
being  given;  and  a  gateman  must  make  this  signal  to  an  approaching 
engine,  if  a  previous  engine  has  passed  through  his  gate  only  one  or 
two  minutes  before. 

N.  B. — The  red  flag,  or  ball,  must  be  used  in  the  day,  in  the  same 
manner  as  the  red  lamp  by  night. 

Rockets  or  blue  lights  are  extraordinary  signals,  and  when  an  en- 
gineman sees  them  he  must  immediately  stop  ta ascertain  their  cause. 

Engine  Whistle. — 7.  When  one  long  whistle  is  given,  it  is  a  sig- 
nal to  gate-keepers,  policemen,  and  others  in  front,  that  an  engine  is 
coming,  and  this  signal  is  to  be  used  on  approaching  public  roads, 
during  a  fog,  or  when  a  first  class  train  approaches  a  station  where  a 
second  class  train  is  stopping,  and  gcneradly  as  a  caution  when  re- 
quired, for  persons  on  the  line  to  keep  out  of  the  way. 

But  when  an  engineman  wishes  to  make  signal  to  the  guards,  or 
breaksmen,  on  the  train  that  they  are  to  put  on  their  breaks  and  stop, 
he  must  give  a  quick  succession  of  whistles^  making  an  interrupted, 
tremulous,  or  vibrating  sound ;  and  all  guards,  or  breaksmen,  whether 
with  coach  or  luggage  trains,  hearing  this  signal,  must  immediately 
hold  hard  on  the  break,  or  breaks,  under  their  charge,  so  as  to  stop  the 
train  a^  quickly  as  possible. 


Locomotive  Engines  on  the  English  Railways. 

It  is  doubtless  known  to  most  of  our  readers  that  on  the  railways  of 
Great  Britain,  the  Locomotive  engines  in  use,  may  chiefly  be  separa- 
ted into  two  distinct  classes. 

I.  The  four-wheeled  engines,  of  the  pattern  manufactured  by  E. 
Bury,  of  Liverpool,  and  perhaps  by  others. 

II.  The  six-wheeled  engines,  devised  by  R.  Stephenson,  and  mann- 
factured  by  various  parties. 

The  first  kind  of  engine  has  four  wheels,  coupled  or  uncoupled; 
when  used  to  draw  freight  its  wheels  are  coupled,  but  when  em- 
ployed as  a  passenger  engine,  the  coupling  bars  (if  it  has  them)  are 
taken  ofi*,  and  but  two  wheels  are  then  used  as  drivers. 

These  engines  are  commonly  allowed  only  from  one  half  to  one 
inch  play  at  both  flanges,  and  have  other  peculiarities  not  necessary 
to  be  enumerated  for  our  present  purpose. 
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The  second  kind  of  engine  has  six  wheels  upon  a  stiff  frame — ^the 
play  allowed  to  the  flanges  is  from  one  to  two  inches — the  middle  pair 
of  wheels  are  usually,  if  not  invariably,  the  drivers,  and  have  no 
flanges :  though  we  notice  in  the  drawings  of  engines  of  this  pattern, 
made  by  the  Messrs.  Rennie,  and  by  the  Messrs.  Hawthorn,  that 
flanges  are  shown  to  all  the  wheels. 

There  are,  we  believe,  some  locomotive  engines  of  other  forms 
used  in  England, — but  they  are  comparatively  few, — and  for  general 
purposes  we  may  regard  the  English  locomotives  as  admitting  of  the 
classification  adopted. 

We  believe  it  has  been  a  prevalent  opinion  in  England  that  the  six- 
wheeled  engines — on  account  of  their  stiff  frames,  great  length,  and 
large  flange  play — were  more  apt  to  **  fly  the  track"  inconsequence  of 
lateral  irregularities  or  curves  in  the  road,  than  those  with  only  four 
wheels;  yet  some  serious  accidents  have  occuredwith  the  latter,  es- 
pecially one  on  the  London  and  Brighton  railway,  in  October,  1841, 
where  a  four-wheeled  engine,  attached  in  front  of  one  with  six-wheels, 
was  employed  to  aid  it  with  a  heavy  train;  and  whilst  the  two  machines 
were  advancing  with  their  load,  at  a  pace  of  nearly  thirty  miles  an  hour, 
they  entered  an  irregular  piece  of  road,  when  the  auxiliary,  or  four- 
wheeled  engine,  which  was  leading  the  van,  suddenly  commenced 
lurching,  and  upset  from  the  track,  causing  the  loss  of  several  lives. 

The  coroner's  jury  who  examined  into  the  circumstances  of  this 
case,  levied  a  small  deodand  upon  the  locomotives,  and  pronounced 
the  opinion  in  their  verdict,  <<  that  the  four-wheeled  engines  used  on 
this  line,  are  not  of  a  safe  construction,  and  they  recommend  their  dis- 
continuance.'* 

Thisf  verdict  at  once  roused  public  attention  to  the  subject,  the  con- 
demnation of  four-wheeled  engines  being  directly  in  the  face  of  the 
experience  upon  the  London  and  Birmingham  railway,  where  more 
than  ninety  similar  machines  of  Bury's  pattern  were  in  use,  and  had 
conveyed  some  hundreds  of  thousands  of  passengers  with  great  speed 
and  perfect  safety. 

The  press  immediately  engaged  in  the  discussion  of  the  relative 
inerits  of  four  and  six-wheeled  locomotive  engines,  and  as  might  have 
been  anticipated,diametrically  opposite  opinions  were  advanced — ^with 
equal  plausibility  and  force  on  both  sides — ^withont  reaching  satisfac- 
tory conclusions. 

Under  these  circumstances,  Mr.  Herapath,  the  editor  of  the  Railway 
liagazine,  undertook  a  special  tour  over  the  most  important  railways, 
by  actually  riding  upon  the  locomotives  with  the  engine  drivers;  pro- 
posing to  note  carefully  the  motions  and  peculiarities  of  the  two  spe- 
cies of  engines,  and  collect  a  mass  of  practical  facts,  which  would  en- 
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able  a  sound  and  safe  opinion  to  be  formed  upon  thiB  queation,  so  im- 
portant in  Englidi  railway  practice:  the  results  of  this  tour  have  been 
conununicated  to  the  Bailway  Magazine,  in  a  series  of  articles  which 
we  propose  to  republish  for  the  information  of  our  readers,  though  we 
must  remark,  that  the  working  of  the  English  madiines  does  not  have 
as  direct  an  application  to  American  locomotives  as  might  be  imagined, 
in  consequence  of  the  present  almost  universal  use  in  this  country  of 
six-wheeled  engines,  wiih  kading  and  vibrating  trucks,  which  en- 
tirely and  most  favorably  change  the  running  character  of  the  ma- 
chine, from  that  inherent  to  the  stiff  framed  six-wheeled  engines  em- 
ployed upon  the  English  railroads;  the  leading  truck  piloting  the  lo- 
comotive through  curved  and  irregular  portions  of  the  way  with  a  fa- 
cility  and  success,  which  enables  them  to  travel  safely  upon  sinuous 
roads-^ven  though  curved  with  radii  as  low  as  400feet — ^with  a  speed, 
that  if  practicable  at  all,  would  certainly  not  be  safe,  with  the  six- 
wheels  fixed  upon  a  stiff  frame,  as  in  the  English  locomotive  engines. 

M. 

From  Um  Railway  MagaaiMk 

Facts  and  Observations  on  Four  and  Six- Wheel  Engines.     By 

John  Herapath,  Esq. 

North  Union. — The  Company  belonging  to  this  line  (from  Parkside, 
on  the  Liverpool  and  Manchester  railway  to  Preston,  22h  miles,}  work 
with  their  engines  the  Preston  and  Wyre,  nineteen  miles,  and  Lan- 
caster and  Preston,  twenty-one  miles,  and  yet,  strange  to  say,  farm  the 
carriage  of  their  own  goods  upon  their  own  line.  They  have  twenty- 
thifee  passenger  engines,  namely,  two  six-wheel  engines  and  twenty- 
one  four-wheel.  Their  six-wheel  have  outside  bearings,  and  their 
four-wheel  all  inside.  The  six-wheel  are  about  12)  tons  each,  having 
four  and  a  half  tons  on  the  front  wheels,  seven  on  the  driving,  and  one 
ton  on  the  hind  wheels.  Their  mode  of  working  these  engines  is 
somewjiiat  peculiar.  An  engine  runs  one  day  174  mUes,  the  next  129, 
and  the  third  day  eighty-four,  after  which  it  rests  for  examination  and 
reparation,  if  wanted,  three  days.  They  have  no  coupled  engines, 
and  their  average  gross  load  is  about  fifty  tons,  including  engine  and 
tender,  and  all  their  driving-wheels  have  flanges.  The  number  of 
efficient  engines  is  now  twenty,  which,  compared  with  some  other 
lines,  speaks  volumes  in  praise  of  the  care  and  good  management  of 
their  locomotive  superintendent,  Mr.  Hunt,  whom  I  found  to  be  not 
only  exceedingly  polite  and  attentive,  but  a  very  observing  and  intel- 
ligent young  man. 

"We  have  only/'  says  this  gentleman,  in  the  official  reply  to  my 
circular, "  had  orie  broken  cranked  axle,  broken  in  the  cheek  of  the 
crank,  and  the  engine  was  not  able  to  proceed  after  the  fracture.  The 
engine — a  six-'wheel  uncoupled  engine— -having  outside  bearings,  was, 
I  believe,  the  principal  cauato  of  the  fimcture,  which  happened  in  a 
eurve  descending  sixteen  feet  a  mUe.''    No  accident  or  inconvenience, 
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lave  delay,  happened  in  consequence.    Nor  has  any  engine  nin  off 

the  rails. 

Mr.  Hunt  speaks  in  very  warm  terms  of  fiury's  engines^  several  of 
which  are  on  the  line. 

The  play  of  the  wheels  upon  the  rails  of  this  line  varies  from  three- 
fourths  to  seven-eighths  of  an  inch.  The  cost  of  a  four-wheel  engine 
iB  £1,150;  and  of  a  six,  jei^50.  They  find  the  four-wheel  engines 
more  economical  in  repairs,  and  bum  a  trifle  less  of  coke.  For  in- 
stance, two  £ix- wheel  in  the  last  year,  including,  it  is  said,  some  rather 
unusual  repairs,  cost  £  524;  while  seventeen  four-wheel,  for  the  same 
period,  cost,  altogether,  £  1,836;  and  the  average  consumption  of  coke 
per  mile,  by  the  four-wheel,  is  35.42  lbs.;  and  of  the  six-wheel,  35.54 
lbs.  There  is  a  trifling  rolling  motion  in  both  four  and  six-wheel 
engines,  when  descending  or  upon  curves,  but  Mr.  Hunt  thinks  the 
six-wheel  rather  the  steadier  of  the  two.  They  have  noengines  which 
can  be  called  top-heavy.  In  reply  to  the  question  whether  they  have 
any  practical  proof  that  the  distance  of  the  cranksfrom  the  lotigitudi- 
oal  axis  produces  any  sinuous  motion,  Mr.  H.  says,  they  have  in  an 
outside  cylinder  engine.  He  adds,  from  his  experience  on  the  Dublin 
and  Kingstown  railway,  that  the  longer  the  connecting  rod,  and  the 
wider  the  application  of  power  is,  the  greater  is  the  effect  of  sinuous 
motion.  Ou  the  Dublin  and  Kingstown  it  seems  there  are  outside 
bearings,  and  cylinders  outside  of  these. 

The  total  number  of  miles  run  per  annum  by  all  the  etigines  of  this 
company  is  253,596,  and  the  average  of  each  engine,  13,347,  the  ex- 
pense per  mile  of  the  locomotive  power  being  Is.  6.7d.,  including  a 
sum  for  depreciation,  which  I  could  not  ascertain  exactly,  but  believe 
amounts  to  about  the  odd  pence  over  the  shilling. 

Upon  two  of  this  company's  engines  I  rode — ^namely.  No.  13,  a  six- 
▼heel  engine,  and  No.  1,  a  four-wheel  with  outside  cylinders,  and  four 
feet  six  inches  wheels.  The  motion  of  the  former  engine  i  did  not 
find  to  be  at  all  different  from  that  of  other  six-wheel  engines;  but  the 
outside  cylinder  engine  had  some  of  that  wriggling  motion  I  observed 
in  the  American  engines,  but  not  so  much  as  in  Norris's.  I  mustcon- 
fess,  however,  notwithstanding  I  have  found  the  same  motions  in  all 
three  engines  I  have  ridden  on  having  outside  cylinders,  that  I  am 
still  unconvinced  that  it  is  exclusively  due  to  the  outside  cylinders; 
but  of  this  hereafter. 

Manchester  and  Leeds  Railvmy. — Before  I  say  anything  of  the  ob- 
ject of  my  visit  to  tliis  line,  I  must  be  permitted  to  render  my  public 
acknowledgments  for  the  generous  and  handsome  conduct  I  have  ex- 
perienced from  beginning  to  end  from  the  Directors,  officers,  and  all 
parties  without  exception,  belonging  to  this  company  with  whom  I 
bave  come  in  contact  Captain  Laws,  the  manager,  has  been  particu- 
lariy  anxious  to  afford  me  every  opportunity  and  facility  for  prosecu- 
ting my  inquiries,  and  to  him  and  Mr.  Fenton,  the  superintendent  of 
Ae  locomotives,  I  am  indebted  for  much  valuable  information. 

I  have  indeed  bad  the  good  fortune  on  this  line  to  have  made  such 
<terration8,  and  to  have  such  fiacts  brought  before  me,  as  to  enable 
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me  to  decide  on  one  or  two  points,  on  whioh,  befbie^  I  tied  great  dif« 
ficulty  in  making  up  my  mind,  and  I  therefore  consider  myself  pecn^ 
liarly  fortunate  in  my  intercourse  with  the  Manchester  and  Leeds 
railway. 

The  length  of  the  line  worked  by  this  company  is  sixty  miles  from 
Manchester  to  Leeds,  but  the  portion  constructed  by  them  is  only  fifty- 
one  miles,  that  is,  from  Manchester  to  Normantown,  the  junction 
with  the  North  Midland  railway.  The  company's  stock  of  engines  is 
thirty-eight,  that  is  thirty-six  six-wheel  with  outside  bearings,  and  two 
foar-wheel  with  inside  bearings.  Of  these  thirty-three  are  now  in  an 
efficient  state.  The  six-wheel  engines  weigh  in  working  trim  about 
seventeen  tons;  the  four-wheel  thirteen  tons,  twelve  cwt.;  the  weight 
on  the  front  wheels  of  the  six-wheel  engines  is  six  tons,  on  the  driviog 
eight  and  a  half,  and  on  the  hind  wheels  two  and  a  half.  On  ths 
driving-wheels  of  the  four-wheel  engines  the  weight  is  about  eight 
and  a  half  tons. 

Of  the  six-wheel  engines  eighteen  have  ooiqiled  wheels,  and  both 
the  four-wheels  are  coupled. 

Many  of  the  driving  wheels  of  the  six-wheel — indeed,  nearly  ail 
that  I  have  seen — are  without  flanges,  but  others  have  them.  The 
average  gross  load  is  1 04  tons. 

Owing  to  the  heavy  gradients  on  this  line,  particularly  from  Man- 
chester to  the  summit,  the  engines  are  necessarily  weighty.  Of  four- 
teen engines  which  began  running  July,  1839,  only  one  crank  axle, 
however,  has  broken;  and  of  eighteen  which  began  February,  1841, 
only  two  crank  axles  have  broken;  one  from  a  flaw  in  the  iron,  and 
the  other  not  One  was  a  coupled  engine,  and  the  other  two  uncon^ 
pled.  They  were  unable  to  proceed  with  their  trains,  but  no  injury 
happened  to  any  passenger  in  consequence.  Notwithstanding,  there 
are  some  sharp  curves  in  this  line,  for  instance,  three  respectively  of 
fifteen,  twenty,  and  thirty  chains  radius,  and  that  the  average  speed 
is  high,  no  engine  has  at  any  time  run  ofl*  the  rails.  The  average  pres- 
sure worked  with  is  fifty-five  lbs.  to  the  square  inch,  the  cost  of  the 
engines  J6 1,500,  the  consumption  of  coke  thirty-seven  lbs.  per  mile, 
number  of  miles  run  per  year  by  all  the  engines  594,000,  expense  of 
repairs  2b.  6d.  per  mile  run. 

The  engines  of  this  company  generally  run  120  miles  each  day, 
(changing,  however,  their  times,  so  as  to  equalise  the  work  of  each) 
for  five  days  successively,  and  then  resting  two  days  for  examination 
and  repairs.  Each  engine  carries  a  sand-box  to  obviate  the  greasiness 
of  the  rails,  which  their  heavy  loads,  and  the  almost  everlasting  damp* 
ness  of  the  Manchester  atmosphere  render  quite  necessary. 

The  returns  to  me  on  this  line  are  &x  more  full  than  I  have  yet  re- 
ceived from  any  other  company.  It  appears  that  there  are  147  men 
and  bojrs,  with  wages  varying  from  £2  6s.  8d.  to  boys  7s.  4d.  per 
week,  employed  in  the  locomotive  department  only,  making  an  ave* 
rage  of  iS  1  8s.  lid.  per  week ;  that  the  cost  of  coke  for  six  months,  end- 
ing August  3 1st  last,  was  £3,786  7s.  6d.,  the  wages  on  repairs  dooe 
dS977  Is.  lOd.,  the  cost  of  repairs  not  done  by  the  company  jg  1,643  la 
5d.;  the  average  speed  in  miles  per  hour  actually  performed  by  passen* 
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ger  (Tains  is  tw^nly^  the  nomber  of  8t<^pag«8,  exdusive  of  termini^ 

being  equ^l  to  11^  miles  per  trip;  the  average  weight  of  passenger 
trains,  exclosive  of  engine  and  tender,  fifty  tons;  and  of  goods  trains, 
with  the  same  exclusion,  104  tons ;  the  average  coke  consumed  per  mile 
traveled,  with  passenger  trains,  is  35.52  lbs.;  with  goods,  48.02  lbs.;  the 
iTerage  cost  of  repaurs  per  mile  traveled  by  the  engines,  is  2.62d.;  cost 
of  coke  per  mile,  3.09d.;  cost  of  other  charges,  not  included  in  repaiit, 
4.92d.  per  mile;  and  the  total  cost  per  mile  of  the  passenger  trams 
10.12d.  andof  luggage  11.94d.;the  weekly  miles  run  for  passenger 
trains  are  7,140,  for  goods  2,732,  and  pilot  engines  993.  The  length 
of  die  line  is  sixty  miles,  number  of  stations  when  the  147  men  are 
employed  is  seven. 

Mr.  Fulton  assured  me  that  no  engine  comes  in  from  the  maker 
without  undergoing  most  extensive  alterations.  The  system  of  work- 
ing expansively,  and  discharging  the  steam  before  the  end  of  the  stroke, 
it  seems,  has  found  its  way  long  since  into  this  establishment,  togetfi'> 
er  with  other  improvements  in  the  chimney,  fire-box,  &c.,  which  I 
shall  hereafter  notice,  by  which  great  savings  accrue  to  the  company 
in  the  working  of  the  line.  Captain  Laws,  indeed,  in  the  general 
management,  appears  to  be  well  seconded  by  the  ability  and  untiring 
zeal  of  Mr.  Fenton,  in  the  locomotive  department. 

I  have  already  alluded  to  the  kind  attentions  I  have  received  from 
the  officers  of  this  company — one,  not  among  the  least  gratifyingto  me, 
was  the  putting  on  of  a  four-wheel  engine,  the  <<  Clarence,''  "vfiih  the 
coupling  rod  off,  to  take  a  train  of  goodsas  far  as  Rochdale,  lOi  miles, 
and  return  with  another  load,  that  I  might  satisfy  myself  of  any  pecu** 
liarities  of  its  action  up  and  down  steep  gradients  as  a  four-wheel  en- 
gine. This  was  one  of  Bury's  engines,  and  a  play  of  1.2  inch  upon 
the  rails.  When  in  high  speed  she  had  a  good  deal  of  sinuousr  mo- 
tion, but  was  free  from  pitching  or  rolling.  At  starting  !  observed 
her  lift  in  front,  so  as  to  give  me  some  alarm.  This  I  found  was  oc- 
casioned by  the  road  being  sanded,  which  gave  the  wheels  a  good  bite 
on  the  rails,  the  coupling  Unk  being  some  six  inches  above  the  axles 
of  the  wheels,  and  the  steam  being  let  on  too  rapidly. 

While  standing  Friday  morning,  November  26th,  on  the  platform 
with  Mr.  Gill,  Captain  Laws,  and  Mr.  Fenton,  an  engine,  the  <<  Dews- 
bury,"  a  six-wheel-engine,  came  in  with  a  load  which  she  had  brought 
all  the  way  from  Todmorden,  a  distance  of  nineteen  miles,  wholly 
^bled  in  the  left  cylinder,  and  having  drawn  her  load  with  the  right 
only.  A  part  of  the  road  was  up  hill,  but  the  greater  portion  down 
hilL  When  she  came  in  I  observed  the  left  leading  wheel  much  cut 
in  the  flange,  and  pointed  it  out  to  Captain  Laws  as  an  effect  of  the 
sharp  curves  on  the  line,  which  he,  however,  would  not  admit  Re- 
flecting upon  this,  and  after  the  engine  had  backed  about  200  yards, 
&  thought  struck  me  that  it  might  be  owing  to  the  action  of  one  cylin- 
^r.  I  consequently  hastened  to  her,  and  found  that  she  had  also  her 
left  trailing  wheel  flange  a  trifle  cut  (her  driving  wheels  having  no 
flanges,}  but  neither  of  the  wheel  flanges  on  the  right  side  of  her,  it 
was  evident,  hadapproached  the  rails  at  aD,  or  gone  near  them.  With 
these  facts  I  was  much  pleased,  as  affording  practically  conclusive  evi- 
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deoce  on  a  disputed  point,  to  which,  in  my  report,  I  shall  probably  re- 
cur. 

By  some  accident,  I  had  not  the  good  fortune  to  meet  with  Mr. 
Goocb,  the  company's  engineer,  who  I  understand  is  a  very  talent^ 
and  well  informed  man. 

The  improvements  which  I  have  alluded  to  in  the  locomotives  in 
this  establishment  are — 

1st — An  improvement  in  the  chimney.  As  the  makers  deliver  the 
engine  it  is  cylindrical,  fourteen  inches  diameter.  The  improvement 
consists  in  turning  into  the  frustum  of  a  cone,  the  upper  part  being 
thirteen  inches  diameter  and  the  lower  only  ten.  By  this  contrivance 
alone  Mr.  Fenton  informed  me  that  four  cwt  of  coke  was  saved  on 
thirty-seven  cwt.  in  a  run  of  120  miles,  the  blast  pipe  being  opened 
from  three  to  three  and  three-fourth  inches  in  diameter. 

2ndly — Various  trials  having  convinced  him  that  about  sixteen 
inches  was  the  best  depth  for  the  fuel  of  the  fire  when  the  bars  were 
horizontal,  but  that  in  all  cases  of  horizontal  bars  the  coke  near  the 
door  was  in  a  less  intense  combustion  than  near  the  tube  plate,  he 
gave  the  bars  an  inclination  of  one  in  ten  descending  towards  the  tube 
plate,  and  placed  the  level  of  the  bars  near  the  door  of  the  fire-box, 
13i  inches  below  the  lowest  tube,  which  made  the  inner  part  of  the 
bars  17i  inches  below  the  said  lowest  tube,  the  fire-box  being  forty 
inches  in  length. 

3rdly — For  the  purpose  of  taking  away  the  damper  from  the  chim- 
ney, he  made  the  ash-box  nearly  air-tight  all  round  except  in  front. 
By  this  means  he  stopped  the  further  combustion  of  the  coke,  and 
lowered  his  steam  at  pleasure. 

By  the  means  of  these  improvements,  and  cutting  off  at  five-sixths 
of  the  stroke  and  suffering  the  steam  to  escape,  he  successively  im- 
proved the  engines  as  they  come  from  the  maker.  The  following  two 
are  examples: — 

Name.        As  fh>m  Maker.    Improved  July.    Foither  improred,  Aag.         Do.  do.  Sep. 

«<  Mersey,"  59.05 lbs.     not  running  33.27  27.27 

"Irk,"  52.88  25.45  25.65  24.80 

Upon  the  four-wheel  engines  of  this  company  the  weight  on  the 
driving  wheels  in  a  working  trim  is  seven  tons  twelve  cwt.;  on  the 
leading  wheels  six  tons,  cost  ^^  1,450;  cost  of  the  six-wheel  engines, 
about  £  100  each  more. 

This  company  possess  upon  the  whole  an  excellent  stock  of  pow- 
erful engines,  kept  in  a  most  efficient  state  of  repair,  and  those  on 
which  1  have  rode  are  inferior  in  steadiness  of  motion  to  none  that  I 
have  met  with.  I  believe  they  reckon  the  engines  of  Sharp,  Roberts, 
&  Co.  among  their  best. 

Grand  Junction. — I  forgot  in  my  account  of  the  Grand  Junction 
to  mention  that  their  gross  average  load  is  about  fifty-eight  tons;  that 
some  of  their  engines  have  only  five  feet  driving  wheels,  though  most 
are  five  feet  six  inches ;  that  each  engine  runs  about  1 95  miles  the  day 
of  its  work;  that  they  have  one  four-wheel  engine  (which  I  under- 
stand is  a  pattern  engine  for  the  Paris  and  Rouen  railway)  built  with 
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outside  cylinders,  and  I  believe  five  feet  driving-wheels ;  and  that  the 
number  of  miles  run  daily  by  the  engines,  is  15SS,  including  nineteen 
eztra^  miles  each  journey  between  Manchester  and  Warrington. 

I  was  exceedingly  desirous  of  riding  on  the  new  four-wheel  outside 
cylinder  engine,  for  the  purpose  of  seeing  whether  this  engine  had  the 
same  shuffling,  wrigghng  motion  that  three  others  of  the  kind  had  on 
which  I  had  rode.  So  anxious  was  I  on  this  account  that  one  very 
cold  day  I  went  without  my  breakfast  to  keep  an  appointment  made 
with  me  to  put  the  engine  on,  but  was  for-some  reason  disappointed; 
the  engine,  which  I  belieVe  was  not  at  all  on  the  list  to  go  out,  having 
been  put  on  at  a  very  different  hour. 

[to  bb  OOBTIHVBS.J 
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Anaiyris  of  Wtll-tvatery  Philadelphia.    By  Jas.  C.  Booth  and  M. 

H.  BovE. 

hiduced  to  undertake  the  examination  of  this  water  by  Mr.  Sani- 
uel  Webb,  of  Philadelphia,  we  deemed  it  a  matter  of  sufficient  inter- 
est to  extmd  our  investigations  farther  than  required,  in  order  to  ascer- 
tain with  precision  all  its  constituents,  and  therefore,  we  think  that  it 
may  not  be  uninteresting  to  some  of  the  readers  of  the  Journal. 

The  well  is  in  the  yard  of  158  West  Gallowhill  street,  and  was  made 
by  lEurst  digging  about  twenty  feet  through  the  conunon  superficial 
cbys,  and  then  several  feet  into  the  Gneiss  rock  in  a  partially  decom- 
posed state.  Although  water  was  obtained  in  the  day,  it  was  yielded 
mudi  more  abundantly  after  penetrating  the  rock,  so  that  the  water 
&om  the  latter  is  the  prevailing  character  of  the  fluid  in  question. 

A  sediment  sometimes  appears  in  it,  but  at  the  time  we  obtained  it, 
it  vas  said  to  be  unusually  clear.  It  was  this  clear  water  which  we 
nibjected  to  analysis.  It  exhibits  a  slight  acid  reaction,  and  deposites 
bf  standing  at  first  a  red  floccuient  precipitate  of  hydrated  peroxide  of 
iron,  and  subsequently  coats  the  vessel  containing  it  with  an  adhe- 
rent layer  of  an  ochrey  color,  consisting  chiefly  of  the  above  oxide  of 
iron  with  the  c€U-bonates  of  lime  and  magnesia.  The  same  sediment 
was  obtained  more  abundantly  by  evaporating  the  water  into  a  small 
bulk  and  subsequent  filtration.  The  sediment  and  the  concentrated 
liquid  evaporated  to  dryness,  were  separately  investigated. 

The  deposite  consists  in  100  parts  of: 

SUica, 27.75 

Peroxide  of  Iron,         -       •        -    4.83 

Carbonate  of  Xiime,  -       -       -     45.15 

<'  Magnesia,       -       -  22.27 

100.00 
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The  concentrated  liqiiid^evaporated  to  dryness,  gave  a  residueof  the 
following  composition : 

Silica, 10.91 

Peroxide  of  Iron,  -        -         a  trace 

Carbonate  of  Lime,   ...       4.09 

<<  Magnesia,        -        -    3.40 

«  Soda,   ...       34.65 

Chloride  of  Sodium,      .        -      -  44.74 

"  Potassium,      -        -        2.21 


100.00 
The  whole  amount  of  solid  matter  in  one  gallon  of  the  water  was 
6.22  grains,  of  which  about  eight-fifteenths,  or  a  little  more  than  one 
half,  was  deposited  during  evaporation.  In  this  should  be  included  a 
small  amount  of  sulphuric  acid,  and  a  mere  trace  of  organic  matter 
which  were  neglected  in  the  analysis. 


Observations  on  Mosaic  Work  and  Cameo-cutting,     By  Ch.  H. 

Wilson,  Esq.,  •Architect,  Edinburgh. 

The  art  of  mosaic  work  has  been  known  in  Rome  since  the  dap 
of  the  republic.  The  severe  rulers  of  that  period  forbade  the  introduc- 
tion of  foreign  marbles,  and  the  republican  mosaics  are  all  in  black 
and  white.  Under  the  empire  the  art  was  greatly  improved,  and  not 
merely  by  the  introduction  of  marbles  of  various  colours,  but  by  the 
invention  of  artificial  stones,  termed  by  the  Italians  smalti,  which  can 
be  made  of  every  variety  of  tint. 

This  art  was  never  entirely  lost.  On  the  introduction  of  pictures 
into  Christian  temples,  they  were  first  made  of  mosaic;  remaining  spe- 
cimens of  these  are  rude,  but  profoundly  interesting  in  a  historical 
point  of  view.  When  art  was  restored  in  Italy,  mosaic  also  was  im- 
proved, but  it  attained  its  greatest  perfection  in  the  last  and  present 
century.  Roman  mosaic,  as  now  practised,  may  be  described  as  being 
the  production  of  pictures  by  connecting  together  numerous  minute 
pieces  of  coloured  marble  or  artificial  stones;  these  are  attached  to  a 
ground  of  copper  by  means  of  a  strong  cement  of  gum  mastic,  and 
other  materials,  and  are  afterwards  ground  and  polished  as  a  stone 
would  be  to  a  perfectly  level  surface ;  by  this  art  not  only  are  orna- 
ments made  on  a  small  scale,  but  pictures  of  the  largest  size  are  copied. 
In  former  times  the  largest  cupolas  of  churches,  and  not  unfirequoitly 
the  entire  walls,  were  encrusted  with  mosaic.  The  most  remarkable 
modem  works  are  the  copies  which  have  been  executed  of  some  of 
the  most  important  works  of  the  great  masters  for  the  altars  in  St  Pe- 
ter's. These  are  in  every  respect  perfect  imitations  of  the  originals; 
and  when  the  originals,  in  spite  of  every  care,  must  ctumge  and  perish, 
these  mosaics  will  still  convey  to  distant  ages  a  perfect  idea  of  die  tri* 
umphs  of  art  achieved  in  the  fifteenth  century*    The  government 
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sianufactory  in  Rome  occupies  the  apartments  in  the  Vatican  which 
▼ere  used  as  offices  of  the  Inquisition.  No  copies  are  now  made,  bat 
oases  of  smalti  are  shewn,  containing,  it  is  said,  1S,000  different  tints. 
Tventy  years  were  employed  in  making  one  of  the  copies  I  have 
meotioned.  The  pieces  of  mosaic  vary  in  size  from  an  eighth  to  a 
sixteenth  of  an  inch,  and  eleven  men  were  employed  for  that  time  on 
each  picture. 

A  great  improvement  was  introduced  into  the  art  in  1775  by  the 
SigDor  Raffaelli,  who  thought  of  preparing  the  snialti  in  what  may  be 
termed  fine  threads.  The  pastes  or  smalti  are  manufactured  at  Venice 
in  the  shape  of  crayons,  or  like  sticks  of  sealing-wax,  and  are  after- 
wards drawn  out  by  the  workman  at  a  blow-pipe  into  the  thickness 
he  requires,  often  almost  to  a  hair,  and  now  seldom  thicker  than  the 
finest  grass  stalk.  For  tables  and  lai^e  articles,  of  course,  the  pieces 
are  thicker;  but  the  beauty  of  the  workmanship,  the  soft  gradation  of 
the  tints,  and  the  cost,  depend  upon  the  minuteness  of  th^  pieces,  and 
the  skill  displayed  by  the  artist.  A  ruin,  a  group  of  flowers  or  figures, 
vill  employ  a  good  artist  about  two  months  when  only  two  inches 
square,  and  a  specimen  of  such  a  description  costs  from  L.5  to  L.20, 
according  to  the  execution;  a  landscape,  six  inches  by  four,  would  re- 
quire eighteen  months,  and  would  cost  from  forty  to  fifty  pounds. 
This  will  strike  you  as  no  adequate  remuneration  for  the  time  bestow- 
ed. The  finest  ornaments  for  a  lady,  consisting  of  necklace,  ear-rings, 
and  brooch,  cost  L.40.  For  a  picture  of  Paestum,  eight  feet  long,  and 
twenty  inches  broad,  on  which  four  men  were  occupied  for  three  years, 
LlOOO  Sterling  was  asked. 

The  Mosaic  Work  of  Florence j 

I  shall  now  notice  before  touching  on  cameo-cutting.  It  differs  en- 
tirely from  Roman  mosaic,  being  composed  of  stones  inserted  in  com- 
paratively large  masses;  it  is  called  work  in  pietra  dura.  The  stones 
used  are  all,  more  or  less,  of  a  rare  and  precious  nature.  In  old  speci- 
mens the  most  beautiful  works  are  those  in  which  the  designs  are  of 
an  arabesque  character.  The  most  remarkable  specimen  of  this  de- 
%ription  of  pietra  dura  is  an  octagonal  table  in  the  Gabinetto  di  Ba- 
woo,  in  the  Florence  Gallery.  It  is  valued  at  dB  20,000  Sterling,  and 
vas  commenced  in  1623  by  Jacopo  Datelli,  from  designs  by  Ligozzi. 
Twenty-two  artists  worked  upon  it  without  interruption  till  it  was 
terminated  in  the  year  1649.  Attempts  at  landscapes,  and  the  imita- 
tion of  natural  objects,  were  usually  failures  in  former  times, — ^mere 
vorks  of  labour,  which  did  not  attain  their  object;  but  of  late  works 
ha?e  been  produced  in  this  art,  in  which  are  represented  groups  of 
flowers  and  fruit,  vases,  musical  instruments,  and  other  compatible  ob- 
Mts,  with  a  truth  and  beauty  which  excite  the  utmost  ^admiration  and 
surprise.  These  pictures  in  stone  are,  however,  enormously  expen- 
sive, and  can  only  be  seen  in  the  palaces  of  the  great.  Two  tables  in 
the  Palazzo  Pitti  are  valued  at  jS7000,  and  this  price  is  by  no  means 
excessive.  These  are  of  modern  design,  on  a  ground  of  porphyry, 
^nd  ten  men  wer^  employed  for  four  years  on  one  of  them,  and  a  spot 
is  pointed  out,  not  more  than  three  inches  square,  on  which  a  man  had 
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worked  for  t«n  months.  Bat  Floientine  mosaic,  l&e  that  of  Rome,  is 
not  merely  used  for  cabinet  tables  or  other  ornamental  articles;  the 
walls  of  the  spacious  chapel  which  is  used  as  the  burial-place  of  the 
reigning  family  at  Florence  are  lined  with  pietra  dura,  realizing  the 
gem-encrusted  hallsof  the  Arabian  tales.  Roman  mosaic,  as  we  iiave 
seen,  isof  great  value  as  an  ally  to  art;  but  Florentine  mosaic  can  have 
no  such  pretensions,  and  time  and  money  might  be  better  bestowed* 

An  imitation  of  the  pietra  dura  is  now  made  to  a  great  extent  in 
Derbyshire,  where  the  Duke  of  Devonshire's  black  marble,  said  to  be 
quite  equal  to  the  famous  Nero  Antico,  is  inlaid  with  malachite,  Derby- 
shire spars,  and  other  stones;  but  the  inlaying  is  only  by  veneers,and 
not  done  in  the  solid  as  at  Florence.  This,  with  the  softness  of  the 
materials,  makes  the  Derbyshire  work  much  cheaper,  and  yet  for  a 
table,  twenty  to  twenty-four  inches  in  diameter,  thirty  guineas  is  asked. 
Were  a  little  more  taste  in  design  and  skill  in  execution  shewn,  the 
Derbyshire  work  might  deserve  to  be  more  valued,  as  the  materials, 
especially  the  black  marble,  are  beautiful. 

I  shall  now  return  to  cameo-cutting.  The  art  of  cameo-cutting  is 
of  great  antiquity,  and  is  pursued  with  most  success  in  Rome,  where 
there  are  several  very  eminent  artists  now  living.  Cameos  are  of  tw^o 
descriptions,  those  cut  in  stone,  or  pietra  dura^  and  those  cut  in  ^ell. 
Of  the  first,  the  value  depends  on  the  stone,  as  well  as  in  the  excel- 
lence of  the  work.  The  stones  most  prized  now  are  the  oriental  onyx 
and  the  sardonyx,  the  former  black  and  white  in  parallel  layers,  the 
latter  carnelian,  brown  and  white;  and  when  stones  of  four  or  five 
layers  of  distinct  shades  or  colours  can  be  procured,  the  value  is  pro- 
portionably  raised,  provided  always  that  the  layers  be  so  thin  as  to  be 
manageable  in  cutting  the  cameo  so  as  to  make  the  various  parts  har- 
monize. For  example,  in  a  head  of  Minerva,  if  well  wrought  out  of 
a  stone  of  four  shades,  the  ground  should  be  dark  grey,  the  face  light, 
the  bust  and  helmet  black,  and  the  crest  over  the  helmet  brownish  or 
grey.  Next  to  such  varieties  of  shades  and  layers,  those  stones  are 
valuable  in  which  two  layers  occur  of  black  and  white  of  regular 
breadth.  Except  on  such  oriental  stones  no  good  artist  will  now  be- 
stow his  time;  but,  till  the  beginning  of  this  century,  less  attention 
was  bestowed  on  materials,  so  that  beautiful  middle-age  and  modem 
cameos  may  be  found  on  German  agates,  whose  colours  are  generally 
only  two  shades  of  grey,  or  a  cream  and  a  milk-white,  and  these  not 
unfrequently  cloudy.  The  best  artist  in  Rome  in  pietra  dura  is  the 
Signor  Girometti,  who  has  executed  eight  cameos  of  various  sizes,  from 
one  and  a  half  to  three  and  a  half  inches  in  diameter,  on  picked  stones 
of  several  layers,  the  subjects  being  from  the  antique.  These  form  a 
set  of  specimens,  for  which  he  asks  £  3000  Sterling.  A  single  cameo 
of  good  brooch  size,  and  of  two  colours,  costs  £  22.  Portraits  in  stone 
by  those  excellent  artists  Diez  and  Saulini  may  be  had  for  £  10.  These 
cameos  are  all  wrought  by  a  lathe  with  pointed  instruments  of  steeK 
and  by  means  of  diamond  dust 

Shell  cameos  are  cut  from  large  shells  found  on  the  African  and 
Brazilian  coasts,  and  generally  shew  only  two  layers,  the  ground  being 
either  a  pale  coffee-colour  or  a  deep  reddish-orange ;  the  latter  is  most 
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piised.  The  saMect  is  cut  with  little  steel  chisels  out  of  Ae  whim 
portion  of  the  sheL  A  fine  shell  is  worth  a  guinea  in  Rome.  Copies 
ftom  the  antique,  origincd  designs,  and  portraits,  are  executed  m  the 
most  exquisite  style  of  finish,  and  perfect  in  contour  and  taste,  and  it 
may  be  said  that  the  Roman  artists  hare  attained  perfection  in  <thi8 
faeaotifal  art.  Good  shell  cameos  may  be  had  at  from  iS  1  to  iB5  for 
heads,  i6 3  to  ig4  for  the  finest  lai^  brooches,  a  comb  costs  £  10,  and 
a  complete  set  of  necklace,  ear-rings,  and  broodi,  cost  £21.  A  por«- 
tiait  can  be  executed  for  £4  or  £5,  according  to  workmanship. 

Rd.  New  PHUok  J«v. 


On  the  •Application  of  Water  to  •Anthracite. 

All  persons  who  have  been  much  accustomed  to  the  use  of  anthra- 
cite for  fuel  seem  to  entertain  an  idea  that  the  application  of  water 
has  a  beneficial  effect  It  is  the  invariable  custom  of  the  old  inbabi- 
tants  of  the  districts  where  no  other  fuel  is  used,  to  wet  the  coal  before 
patting  it  on  the  fire.  A  wet  paste  of  small  culm,  mixed  with  clay, 
ooakes  a  more  lively  and  pleasant  fire  than  small  coal  alone.  This 
must  arise  from  the  clay  retaining  a  portion  of  the  water  until  decom- 
posed  by  the  ignited  carbon  of  the  coal  producing  the  gases,  carbonic 
oxide  and  carburetted  hydrogen.  It  has  been  suggested  that  the  ap- 
plication of  vapour  of  water  to  anthracite  fires  in  steam-boilers  would 
supply  the  gaseous  or  volatile  properties  of  bituminous  coal;  there  is^ 
however,  much  difficulty  in  the  perfect  development  of  the  principle, 
arising  from  the  compact  structure  of  the  coal,  and  the  close  manner  in 
which  the  pieces  of  coal  seem  to  adjust  themselves  in  the  fijre.  It  is 
necessary  that  the  coal  be  kept  in  an  active  state  of  combustion  while 
the  vapour  is  passing  through,  but  so  little  passs^e  being  allowed 
through  the  fire,  when  the  vapour  of  water  is  applied,  it  shuts  ofi*  the 
supply  of  air,  consequently  the  combustion  is  diminished.  It  requires 
both  a  very  high  temperature  and  a  large  quantity  of  pure  air,  with 
a  full  quantum  of  oxygen,  to  consume  carburetted  hydrogen— 4he 
most  important  of  the  two  gases.  Carbonic  oxide  burns  at  a  very  low 
temperature,  and  produces  little  heat  A  quantity  pf  flame  may  easily 
he  produced  by  steam  passing  through  an  anthracite  fire,  but  it  is 
chiefly  that  of  the  lattergas,  the  former  being  volatilized  without  burn- 
iog,  and  its  powerful  eroct,  coosequ^idy,  lost.  Besides  the  air  neces- 
Ary  to  keep  up  the  combustion  of  the  coal  in  the  fire  a  large  quantity 
is  necessary  to  consume  the  gases,  and  that,  too,at  a  high  temperature. 
It  appears  impossible  to  attain  these  results  with  a  common  jdraught. 

liie  writer,  after  considerable  experience,  is  decidedly  of  opinion 
^t  anthracite  cannot  be  used  with  advantage  in  ordinary  boilers 
^thont  a  blast  When  a  blast  is  used,  although  it  may  be  difficult, 
yet  it  is  not  impossible  to  devise  a  method  of  producing  the  full  effect 
from  the  application  of  water  to  an  anthracite  fire;  it  is  a  subject  of 
^ast  importance,  and  well  worthy  the  attention  of  young  mechanics 
^d  engineers — a  fine  field  for  the  exercise  of  their  ingenuity.  It  is 
<luite  certain  that  some  anthracite  contains  ninety-five  per  cent  of 
P^  carbon,  and  were  it  possible  to  render  the  entire  effect  of  this 
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available,  certain  portions  of  it  converted  into  volatile  inflaixuDable 
matter  by  its  union  with  the  elements  of  water,  and  steadily  and  con- 
tinuously applied  to  the  tube  or  flues  of  a  boiler  without  loss,  anthra- 
cite might  be  considered  as  a  species  of  concentrated  fuel — an  inven- 
tion of  incalculable  value  for  steamers  going  upon  long  voyages. 
When  anthracite  is  used  for  blacksmith  work,  there  is  abundance  of 
heat,  but  a  large  quantity  of  cinder  is  formed ;  this  cinder  has  general- 
ly been  considered  as  a  mere  oxide  of  iron,  but  it  certainly  contains 
carbon.  It  is  the  same  cinder  which  is  produced  in  large  quantities 
in  the  refining  process  of  iron  works.  Possibly  oxygen  and  car- 
bon, in  the  proportions  to  form  carbonic  oxide,  are  combined  with  the 
iron.  A  minute  quantity  of  water  running  into  a  blacksmith's  fire, 
when  using  anthracite,  would  remedy  this — ^the  presence  of  hydrogen 
preventing,  in  a  great  measure,  the  formation  of  the  cinder.  It  is  an 
axiom  in  the  north  of  England,  that  a  good  gas  coal  is  a  good  smith's 
coal,  and  vice  versd.  It  will  be  quite  impossible  to  manufacture  mal- 
leable or  bar-iron  of  good  quality,  using  anthracite  for  fuel,  without 
the  application  of  the  vapour  of  water.  This  is  a  subject  of  the  deep- 
est interest  to  parties  embarking  in  iron-works,  where  anthracite  roust 
be  used  for  fuel.  A  patent  for  producing  gas,  by  passing  steam  through 
a  retort  charged  with  anthracite,  has  been  taken  out  by  E.  O.  Manby, 
Esq.,  C.  E.,  of  Swansea — a  gentleman  possessing  a  thorough  local 
Ifliowledge  of  the  anthracite  district  of  South  Wales,  and  who  has  had 
'the  best  opportunities  of  judging  of  the  powers  and  capabilities  of  the 
coal.  He  producesgas  of  great  illuminating  power  rapidly  and  abund- 
antly, which  requires  no  purification.  It  seems  likely  that  the  distin- 
guishing feature  in  the  difference  of  the  several  varieties  of  coal  de- 
pends upon  the  presence  of  the  elements  of  water,  either  entire  or  in 
varying  proportions,  that  are  combined  with  the  carbon — anthracite 
being  quite  free  from  them.  It  is  a  fair  speculation  to  imagine  that 
the  anthracite  veins  of  coal  at  some  period  possessed  bituminous  pro- 
perties, but  that  being  more  immediately  acted  upon  by  volcanic  com- 
motion, all  volatile  matter  was  expelled,  while  extraordinary  pressure 
being  applied  left  the  coal  a  solid  compressed  mass  of  carbon,  consti- 
tuting the  pecuUar  characteristic  of  anthracite.  Mminc  joar. 


Physical   Science. 


Ekctrotype. 

The  Bavarian  sculptor,  Stigelmayer,  has  brought  to  great  perfec- 
tion the  galvano-plastic  process.  In  the  space  of  two  or  three  hours 
colossal  statues  in  plaster  are  covered  with  a  coat  of  copper,  which 
takes  with  the  greatest  accuracy  the  most  minute  and  delicate  touches, 
giving  the  whole  the  appearance  and  solidity  of  the  finest  casts  in 
bronze.  M.  Stigelmayer  has  also  applied  his  process  to  the  smallest 
objects,  as  flowers,  piwts,  and  even  insects,  bringing  them  out  with 
such  accuracy,  that  they  seem  to  have  been  executed  by  the  hands  of 
the  most  skilful  artists. — Letter  from  Munich. 

Medkli^n  Sept.  1841. 
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LIST  OF  AMJSBICAN  PATENTS    WHICH  ISSUSD   IN   F£BRUAB7,   1841. 

With  Remarks  and  Exemplifications  by  the  Editor. 


1.  For  an  improvement  in  the  Jacquard  Machinery  for  Weaving  alt 
kinds  of  figured  goods;  Alexander  Calderhead,  city  of  Philadelphia, 
February  3. 

The  patentee  says — ^^The  nature  of  my  improvement  consists,  first, 
in  lifting  and  lowering  the  threads  of  the  warp  with  what  I  call  inde- 
pendent metallic  heddles,  or  heylds,  instead  of  the  weights,  males  and 
twines  composing  ttie  lower  mountings,  or  harness,  of  the  draw  loom. 
Second — In  constructing  the  cylinder,  or  pattern,  so  as  to  directly  lift 
and  receive  the  said  heddles,  to  form  the  sheed,  or  shive;  or  in  con- 
stmcting  a  trunk  and  pattern  web,  both  to  direct  what  shall  be  the 
sheed  as  it  does  in  the  Jacquard  and  other  drawing  machines  by  trap- 
ping or  untrapping  the  hooks,  or  knot  cords,  to  be  drawn  up." 

^l  claim,  as  my  invention,  the  principle  of  lifting  the  sheed,  or 
siii\e,  with  metallic  heddles  directly  by  the  pattern  apron  and  trunk, 
toll  or  receiver,  or  by  lowering  the  heddles  into  the  same,  as  des- 
cribed" 


2.  For  a  machine  for  Manufacturing  Cannon  Balls,  Bullets,  and 
other  kinds  of  Shot  from  malleable  iron;  Lewis  Grandy  and 
Thomas  Osgood,  city  of  Troy,  Rensselaer  county.  New  York,  Feb- 
ruary 3. 

^The  metal  from  which  the  ball,  or  bullet,  is  to  be  made  by  means 
of  our  machine,  is  first  to  be  formed  into  round  bars  of  a  size  adapted 
to  the  kind  of  ^ot  to  be  formed.  When  these  are  to  be  made  of  maU 
leable  iron,  the  metal  must,  preparatory  to  its  being  passed  into  the 
Quudiine,  be  brought  to  a  degree  of  heat  nearly  equal  to  that  requisite 
for  welding,  in  a  suitable  forge,  or  furnace,  prepared  for  that  purpose* 
When  the  balls,  or  bullets,  are  to  be  made  from  lead,  or  other  soft 
oietal,  the  heating  process  is  omitted.  The  machine  consists  of  suita* 
^  cutters  for  cutting  off  the  proper  quantity  of  metal  fr<Mn  the  bar  to 
i»m  a  single  ball,  or  shot,  and  of  an  apparatus  for  receiving  the  piece 
tt  cut  off,  and  rolling  it  into  the  spherical  form.  The  rolling  is  effect* 
ed  by  means  of  channeled  pieces  of  cast  iron,  or  steel,  which  we  will 
deaonuoate  swages.  The  channels  in  these,  when  the  swages  are 
Ottde  straight,  are  semi-cylindrical,  and  by  placing  swages  in  pairsy 
one  over  the  other,  with  their  channels  coinciding,  a  cylindrical  cavity 
is  thereby  formed.  These  swages  may  be  either  straight  or  circular; 
and  to  one,  or  to  both,  of  each  pair,  a  longitudinal,  reciprocating,  or  a 
reyolving,  motion,  as  the  case  may  be,  must  be  conmiunicated  by 
suitable  machinery. 

^Having  thus  fully  described  the  nature  of  our  machine  for  manu* 
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facturing  ball  and  shot,  and  shown  the  manner  in  which  the  same 
operates,  we  do  hereby  declare  that  we  do  not  claim  either  of  the 
separate  parts  thereof  as  of  our  invention,  nor  do  we  intend  to  Umit, 
or  confine  ourselves  to  the  particular  manner  of  connecting  or  giving 
motion  to  the  respective  parts,  but  to  use  any  of  the  devices,  or  means, 
for  effecting  these  objects  known  to  machinists;  but  what  we  do  claim 
as  constituting  our  invention,  is  the  manner  in  which  we  have  com- 
bined the  cutting  apparatus  for  separating  the  pieces  of  metal  from 
the  bars,  with  the  reciprocating  straight  swages,  or  with  revolving 
swages,  or  with  straight  and  revolving  swages  combined,  in  such 
manner  as  that  the  pieces  of  metal  cut  off  and  to  be  rolled  into  balls, 
shall  pass  successively  between  two  or  more  pairs  of  swages,  in  a  ma- 
chine constructed  and  operating  substantially  in  the  manner  of  that 
herein  described." 


3.  For  an  improvement  in  the  manner  of  forming  Blocks  of  Wood 
for  Pavements;  Stephen  Carey,  New  Orleans,  Louisiana,  February 
3,  1S41.    Patented  for  fourteen  years  from  the  29th  of  January, 
1839,  the  date  of  the  English  Patent. 

"In  forming  my  blocks  for  paving,  I  first  cut  them  rectangularly, 
taking  squared  timber,  generally  of  from  nine  inches  to  a  foot,  more 
or  less,  on  ea<ih  side,  which  timber  I  cross-cut  into  such  lengths  as 
may  be  thought  suitable,  according  to  the  climate  and  other  circum- 
stances ;  these  lengths,  varying  usually  from  nine  to  sixteen  inches, 
those  of  the  greatest  length  being  required  in  climates  where  the 
ground  is  subject  to  be  frozen  to  a  considerable  depth.  The  rectangu- 
lar blocks,  prepared  as  above  described,  are  to  be  sloped,  or  beveled, 
on  each  of  their  four  sides,  said  slopes  or  bends  meeting  at,  or  near, 
the  middle  of  the  length  of  each  block,  in  consequence  of  which  they 
become  either  wider  or  narrower  in  their  measurement  across  the  mid- 
dle of  each  of  their  faces,  than  they  are  at  their  ends.  In  preparing  my 
blocks  I  give  to  them  three  different  forms,  these  being  all  that  are 
necessary  to  their  being  combined  together;  one  of  these  forms  being 
that  which  would  result  from  the  uniting  of  two  truncated  rectangu- 
lar p3rramids  by  their  larger  ends;  a  second  form  is  that  which  would 
be  produced  by  joining  such  truncated  pyramids  by  their  smaller  ends; 
and  the  third  is  a  combination  of  the  other  two  forms,  two  oi  its  op- 
posite sides  having  the  first,  and  its  other  two  sides  the  second  forms." 
Claim. — ^<  Having  thus  fully  described  the  manner  in  wtiich  I  form 
and  combine  my  blocks  for  the  construction  of  pavements,  what  I 
claim  as  constituting  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  giving  to  dieir  sides,  where  they  come  into  contact  with 
each  other,  concave  and  convex  faces,  alternately,  in  the  manner  here- 
in fully  set  forth,  by  which  mode  of  forming  and  combining  them  they 
are  each  supported  by,  and  aid  in  supportmg,the  surrounding  blocks,as 
described ;  it  being  distinctly  understood  that  when  one  side  of  a 
block  is  convex  its  opposite  side  is  so  likewise,  and  vice  versa.'' 
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4.  For  improYements  in  the  machine  for  Splitting  Leather,  or  Oreen 
Sides;  Alpha  Richardson,  Boston,  Massachusetts,  February  9. 

The  above  named  patent  is  for  improvements  on  the  machines  that 
split  the  leather  by  means  of  a  vibrating  knife. 

The  gauge  roller,  which  is  placed  above  the  knife  to  gauge  the 
thickness  of  the  grain  side  of  the  leather,  works  on  pivot  screws  at 
each  end,  that  pass  through  two  arms  projecting  from  a  tubular  shaft, 
vithin  which  a  shaft  revolves  to  communicate  motion  to  the  gauge 
roller  by  means  of  two  chain  bands,  one  at  each  end,  that  pass  through 
openings  in  the  tubular  shaft.  The  table,  or  bed,  against  which  the 
cutting  is  effected,  rests  on  springs,  and  on  its  upper  surface  there  is 
a  re7olviDg,  elastic,  steel  rod,  against  which  the  flesh  side  of  the  leather 
is  borne,  and  which  yields  to  the  inequalities  in  the  surface  of  the 
leather.  The  split  leather,  or  skin,  is  drawn  through,  to  feed  the  ma- 
(iiDe,by  means  of  three  rollers  geared  together. 

CiaisL — ««What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  I  have  combined  the  gauge 
rpder,  the  shaft  by  which  it  is  driven,  and  the  tubular  shaft,  so  as  to 
give  the  revolving  motion  to  the  gauge  roller  by  means  of  the  chain 
bands.  I  claim,  also,  the  use  of  the  elastic  steel  rod,  in  combination 
with  the  elastic  plate,  or  table,  arranged  and  operating  as  described. 
I  claim,  likewise,  the  combining  with  such  a  machine,  the  drawing, 
or  feeding  rollers,  operating  m  the  manner,  and  for  the  purpose  set 
forth.  I  do  not  claim  to  have  invented  any  thing  new  in  the  general 
mode  of  gearing  or  of  employing  springs,  and  adjusting  screws,  these 
being  common  to  machines  used  for  the  same,  and  for  other  purposes, 
but  I  confine  my  claim  to  tbe  particulars  above  stated,  with  such 
variations  thereof  as  will  be  substantially  the  same,  producing  a  like 
effect  by  analogous  means." 


5.  For  improvements  in  Smelting  Iron  Ores;  Charles  Sanderson, 

Sheffield,  England,  February  9. 

"The  object  of  my  invention  for  certain  improvements  in  the  art  or 
pn)cess  of  smelting  iron  ores,  is  to  separate  the  scoria,  slag,  or  other 
^wthy  or  extraneous  matters,  from  the  metallic  parts  of  such  ores  in 
a  better  and  more  economical  manner  than  is  commonly  practiced  in 
*e  smelting  of  iron  ores,  and  the  invention  embraces  a  novel  or  im- 
proved manner,  or  method,  of  treating  or  operating  upon  such  ores, 
whereby  I  am  enabled  to  separate  and  remove  the  scoria,  or  earthy 
natters,  contained  therein,  fh)m  the  metallic  parts,  without  the  ne- 
cessity  of  carbonizing  the  metallic  parts  so  thoroughly  as  to  cause 
them  to  melt  together  into  a  fluid  state  as  they  do  in  the  common  blast 
furnace;  but  my  method  consists  in  carbonizing  the  metallic  parts  to 
*at  extent  which  will  enable  them  to  separate  from  the  scoria  during 
™e  process  of  melting,  whereby  I  am  enabled  to  separate  the  metallic 
parts  from  the  scoria  without  the  necessity  of  melting  both  at  the  same 
^  into  a  fluid  state  and  running  off  the  fluid  iron  from  the  scoria, 
or  slag,  as  is  the  usual  practice  in  the  blast  furnace;  that  is  to  say,  I 
^  treat  and  operate  upou  the  ore,  that  I  reduce  the  scoria,  or  other 
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iBZtraneous  matters  contained  therein,  lo  a  fluid  state,  so  that  th^  srae 
will  separate  from  the  metallic  parts  and  run  off,  leaving  the  metal 
without  its  changing  into  a  fluid  form — but  in  a  sort  of  pasty  consis- 
tency and  in  a  fit  state  to  be  removed  from  the  furnace,  and  applicable 
to  various  purposes,  particularly  to  the  making  of  bar  iron." 

The  claims  refer  throughout  to  numerous  dmwings,  and  are  there- 
fore omitted. 


6.  For  improvements  in  Locomotive  Engines  for  Sailtoajfs;  Hearj 
Waterman,  city  of  Hudson,  Columbia  county.  New  York,  Febru- 
ary 9. 

The  character  of  this  invention  is  given  with  sufficient  clearness  in 
the  claims  made,  which  are  as  follows:  ^^What  I  claim  as  my  inven- 
tion, and  desire  to  secure  by  letters  patent,  is  the  particular  mode  of 
connecting  the  rear  and  front  driving  wheels  by  means  of  jointed  rods 
placed  at  each  end  of  said  axle,  so  constructed  as  to  enable  the  wheels 
to  have  a  lateral  and  vertical  motion  to  enable  them  to  accommodate 
themselves  to  the  curvatiure  of  the  track,  and  pass  over  whatever  ob- 
stacles may  intervene  without  danger  to  the  engine.  And  in  connect- 
ing the  main  boxes  of  the  main  driving  axle  to  the  base  of  the  cylin- 
der, or  other  convenient  place,  by  jointed  rods  so  as  to  hold  them  firm- 
ly, and  thus  resist  the  strain  on  the  axle  and  joints  of  the  ordinary 
frame  produced  by  the  oscillating  action  of  the  pistons  and  their  con- 
nexions; and  thereby  to  dispense  with  the  usual  frame  and  pedestals, 
which,  with  the  boxes,  are  constantly  liable  to  wear,  from  the  causes 
before  stated;  and  I  claim  the  above  mentioned  improvements  whether 
they  are  effected  in  the  manner  herein  set  forth,  or  in  any  other  mode 
substantially  the  same,  and  the  last  named  improvement  to  be  applied 
also  to  engines  having  but  one  pair  of  driving  wheels." 


8.  For  an  improvement  in  the  machine  for  Scraping  Skins,  or  Hides ^ 
.    preparatory  to  Tanning;  Reuben  Shailer,  Haddam,  Connecticut, 

February  9. 

This  improvement  was  added  to  a  patent  granted  to  Reuben  Shailer 
on  the  19th  of  June,  1837,  noticed  in  this  Journal,  voLxvii,  2nd  series, 
p.  178.  The  improved  apparatus  consists  of  a  cylinder  with  knives, 
scrapers,  stones,  or  brushes,  on  its  Surface,  against  which  the  skin  is 
pressed  by  means  of  a  piece  of  leather  attached  to  a  hinged  frame. 

Claim. — ^<  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  witli^  described  machine  for  unhairing,  scraping,  and 
performing  other  analogous  operations  upon  hides  and  skins,  what  I 
claim  therein,  and  desire  to  secure  by  letters  patent>  is  the  affixing  ol 
the  knives,  scrapers,  or  other  instruments,  on  to  the  periphery  of  a 
cylinder,  in  combination  with  a  hinged  frame  sustaining  a  piece  oi 
leather,  or  other  yielding  material,  the  whole  being  constructed,  arrang- 
ed>  and  operating  substantially  in  the  manner  herein  set  forth.'' 
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%.  For  i]i3f>royemeats  ia  Piano  Fortes;  Timothy  Gilbert,  Bojitos^ 
Massachusetts,  February  10. 

Without  the  drawings  we  could  not  give  a  clearer  idea  of  these  im- 
provements than  will  be  conveyed  by  the  claim  alone,  which  is  as  fol- 
lows: 

Claim. — « Having  thus  described  my  improvements  1  shall  claim 
the  above  arrangement  of  the  parts  of  the  action  by  which  the  spring 
after  the  strings  are  struck  by  the  hammers  performs .  the  three  opera- 
tions of  throwing  back  the  hammer  and  preventing  its  recoil,  throwing 
forward  the  damper  upon  the  strings,  and  depressing  the  rearend  of  the 
key  lever,  consequently  raising  the  opposite,  or  key,  end;  the  whole 
being  constructed  and  operating  substantially  as  herein  set  forth.  I 
also  claim  the  mode  of  adjusting  the  end,  or  cloth,  of  the  dampen  to 
the  string,  by  means  of  a  piece  of  wood,  or  spring,  applied  to  the  rear 
end  of  the  key  lever,  and  raised  or  lowered  by  a  screw;  and  also  the 
mode  of  adjusting  the  height  of  the  jack  by  a  similar  contrivance  ap- 
plied to  the  same  end  of  this  key  lever,  the  whole  being  arranged  sub- 
stantially as  above  described.'^ 


9.  For  an  improvement  in  the  Hammer  Heads  of  Piano  Fortes; 

Timothy  Gilbert,  Assignee  of  Edwin  Fobes,  Boston,  Massachusetts, 

February  10. 

Claim. — ^  I  claim  forming  the  top  of  the  hammer  heads  of  piano 
fortes  of  cork,  over  which  the  soft  buff  leather,  or  striking  part  of  the 
head,  is  to  be  stretched  and  confined  in  the  usual  manner.'' 


10.  For  an  improvement  in  the  Cocks  of  Hydrants ;  Ebenezer  Hub- 
ball,  Assignee  of  Joseph  Martin,  city  of  Baltimore,  February  10. 
The  improvement  is  in  the  mode  of  raising  the  valve  from  its  seat, 
which  is  effected  by  means  of  a  screw-cap,  turned  by  a  winch,  which 
works  on  a  screw  cut  on  the  upper  end  of  the  valve  rod. 

Claim. — ^'^The  invention  claimed,  and  desired  to  be  secured  by  let- 
ters patent,  consists  in  lifting  the  valve  vertically,  without  any  hori- 
zoQlai  or  grinding  movement  on  its  seat,  by  means  of  the  before  de- 
scribed revolving  screw-cap  and  screw-head  piston  (valve)  rod,  wheth- 
er constracted  and  arranged  precisely  in  the  manner  above  described, 
or  in  any  other  mode  substantially  the  same." 


11.  For  improvements  in  Clocks;  Aaron  D.  Crane,  Newark,  New 

Jersey,  February  10, 1841;  antedated  December  22, 1840. 

This  clock,  instead  of  being  regulated  by  the  vibrations  of  a  pendu- 
lum, is  regulated  by  the  twisting  and  untwisting  of  a  narrow,  strip  of 
steel,  to  the  lower  end  of  which,  a  spherical  weight  is  suspended.  The 
twisting  and  untwisting  of  the  strip  of  steel,  which  constitutes  the  pen- 
dulum rodj  is  effected  by  an  arrangement  of  levers  connected  with  the 
escapement  wheel,  but  in  a  manner  not  easily  explained  in  words 
without  drawings.   A  rotary  hammer,  also,  is  employed  in  the  striking 
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part,  instead  of  the  ordinary  reciprocating  hammer;  this  hammer  is 
hung  by  a  joint  pin  to  the  upper  end  of  a  vertical  spindle,  and  is  pro- 
Tided  with  a  counter  weight  to  balance  it — ^both  the  hammer  and 
counter  weight,  when  lying  horizontally,  may  rotate  under  the  bell 
without  striking  it,  but  immediately  in  front  of  the  bell  there  is  a  short 
inclined  plane,  which  elevates  the  hammer  sufficiently  to  cause  it  to 
strike  as  it  approaches  the  bell,  and  then  permits  it  to  fall. 

The  time,  or  watch,  part  is  driven  by  a  spring,  which  is  wound  ap 
by  the  striking  of  the  clock,  and  the  striking  part  is  driven  by  a  lai^ 
spring,  which  is  to  be  wound  up  in  the  usual  way.  On  the  arbor  of 
one  of  the  wheels  in  the  train  of  the  striking  part,  there  is  a  barrel  con- 
taining the  spring  of  the  time  part,  which  barrel  is  connected  with  the 
train  of  the  time  part;  this  spring  is  attached  to  the  arbor  of  the  wheel 
in  the  striking  train,  and  its  other  end  forms  the  connexion  with  the 
time  part  by  friction  against  the  inner  periphery  of  the  barrel;  when 
the  clock  strikes,  this  spring  will  consequently  be  wound  up,  and  any 
excess  of  winding  will  be  counteracted  by  the  slipping  of  the  spring 
on  the  inner  periphery  of  the  barrel. 

Claim. — **Tlie  invention  claimed,  and  desired  to  be  secured  by  let- 
ters |)atent,  is:  first,  the  rotary  pendulum;  second,  the  rotary  hammer 
in  the  striking  part  of  the  clock,  and  thirdly,  the  connection  between 
the  striking  and  time  part  of  a  clock,  by  which  the  time  part  is  driven, 
all  as  described,  and  for  the  purpose  above  set  forth.'' 

In  the  construction  of  this  time  piece  there  is  considerable  ingenuity 
displayed,  but  we  apprehend  that  the  skill  of  the  inventor  would  have 
been  more  profitably  directed  in  the  improving  and  manufacturing 
of  clocks  operated  by  the  ordinary  pendulum,  which  his  tortion  pen- 
dulum is  hardly  destined  to  supersede. 


12.  For  an  unprovement  in  the  Weighing  •Apparatus;  Christopher 

Edward  Dampier,  Ware,  England,  February  12. 

A  wheel  or  disk  is  hung  by  its  axis  to  a  suspended  frame,  provided 
with  a  pointer  to  indicate  the  graduations  of  pounds,  &c.,  marked  on 
the  disk,  as  it  turns  under  the  action  of  the  weights.  A  weight  is  at- 
tached by  a  joint  pin  to  one  disk,  and  on  its  opposite  edge  is  the  zero 
mark,  from  which  commences  the  scale  of  pounds,  and  of  parts  there- 
of; the  parts  being  so  arranged  as  that  when  the  whole  is  suspended, 
the  weight  shall  be  at  the  bottom,  and  zero  under  the  pointer  just 
above  it.  The  dish,  or  scale,  is  hung  to  the  edge  of  the  wheel  at  right 
angles  to  the  line,  or  diameter,  running  through  the  weight  and  zero  of 
the  scale.  By  attaching  a  lever  to  the  disk  in  the  line  of  its  centre, 
the  weights  and  dishes  can  be  hung  at  difierent  distances  from  the 
centre,  and  it  thus  acts  as  a  steel  yard,  in  addition  to  the  constantly 
increasing  weight  or  scale. 

Claim. — *^Now  whereas,  I  claim  as  my  invention,  the  application 
of  a  geometric  scale,  formed  on  the  principle  of  the  rules  herein  before 
given  to  a  circular  plate  or  disk,  such  plate  or  disk  acting  at  the  same 
time  as  a  bent  lever,  and  an  equipoiscKl  balance  beam  for  weighiiu; 
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matter  in  the  maimer  herein  before  desoribed,  and  as  an  index  of  the 
weight  80  ascertained.  And  I  claim  also  as  my  invention,  the  combi- 
nation in  operation  of  the  aforesaid  disk,  acting  as  a  bent  lever,  and 
the  simple  lever  or  steel  yard  as  described,  for  ascertaining  the  weight 
of  substances  applied  thereto,  by  means  of  graduated  scales,  as  herein 
bef#re  mentioned,  extending  the  operation  of  the  disc  acting  as  a  bent 
lever  to  greater  weights  than  marked  upon  the  disc  by  means  of  the 
simple  lever,  or  common  steel  yard." 


13.  For  an  improvement  in  the  Corn  iS&^iZer;  Nicholas  Goldsborough, 
Easton,  Talbot  coimty,  Maryland,  February  12. 

This  com  shelter  consists  of  a  cylinder  armed  with  teeth  in  the  usual 
way,  which  act  in  conjunction  with  a  concave  in  stripping  the  grain 
from  the  cob.  The  concave  is  formed  of  a  series  of  fluted  iron  rollers, 
twisted  so  as  to  make  the  flutes  spiral;  these  are  arranged  in  a  frame 
hung  on  springs,  within  the  frame  of  the  machine. 

Claim. — **  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  concave,  consisting  of  revolving,  twisted,  fluted 
bars,  and  hung  upon  springs,  in  combination  with  the  toothed  cylin- 
der, for  the  purpose  and  in  the  manner  above  specified." 


14.  For  an  improvement  in  the  Plough;  Benjamin  F.  Jewett,  Spring- 
field, Sangamon  county,  Illinois,  February  12. 

llie  mould  board  of  this  plough  is  fastened  to  the  sheath  by  rivets, 
which  are  cast  with  the  sheath.  The  claim  is  confined  to  this  mode 
of  fastening  the  two  parts  together. 


15.  For  an  improvement  in  the  manner  of  constructmg  Door  and 
other  Locks;  Solomon  Andrews,  Perth  Amboy,  Middlesex  county^ 
New  Jersey,  February  12. 

The  patentee  says — <<  I  denominate  this  lock  <the  combined  snail 
wheel  lock,'  which  name  is  given  to  it  on  account  of  its  principal 
dmracteristics  being  the  causing  of  the  key  to  carry  around  with  it 
any  desired  number  of  wheels  formed  of  flat  plates  of  metal,  which 
wheels  revolve  upon  a  centre  pin,  and  are  each  of  them  perforated 
with  a  snail-like,  or  other  suitably  formed  opening,  within  and  upon 
which  the  bit  of  the  key  is  to  act." 

The  snail-like  openings  in  all  the  wheels  are  alike,  and  the  key  is 
fomied  with  projections  on  the  bit  of  difierent  lengths,  one  for  each 
wheel,  and  as  the  key  is  turned,  the  projections  being  of  difierent 
lengths,  they  will  act  upon  the  snail-like  openings  at  difierent  parts, 
and  then  carry  the  wheels  around.  Each  of  these  wheels  is  provided 
with  a  recess  so  situated,  as  that  when  the  projections  on  the  bit  of  the 
key  are  all  in  contact  with  the  wheels  upon  which  they  act,  the  recess* 
es  wUl  all  correspond,  and  receive  the  end  of  a  pendulous  lever,  which 
is  set  in  motion  by  the  continued  turning  of  the  wheels,  by  which 
means  the  bolt  of  the  lock  is  shot  forward. 


MS  Akchanies^  ReguUr. 

ClaidL-^^What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, are  the  use  and  employment  of  said  combined  wheels,  having  in 
them  openings  similar  to  those  herein  described,  which  wheels  are  to 
be  operated  upon  within  the  snail-formed,  o;r  otter,  openings,  and  car- 
ried round  to  different  distances  by  projecting  pieces  on  the  bit  of  the 
key,  until  a  notch,  orcavity,on  the  periphery  of  each  wheel  is  brought 
to  coincide  with  those  on  the  other  wheels  with  which  it  is  combined, 
so  as  to  admit  of  the  opening  of  the  lock,  in  the  manner,  or  upon  the 
principle^  above  set  forth." 


16.  For  an  improvement  in  the  Cooking  Stove;  Clark  Robinson, 

Union  Town,  Fayette  county,  Pennsylvania,  February  13. 

There  is  in  this  stove  an  arrangement  af  flues  and  dampers,  by 
which  the  draught  may  be  carried  around  the  four  sides  of  the  oven 
in  two  different  directions.  The  oven  \a  below  the  fire  chamber,  and 
extends  beyond  it  at  the  back  of  the  stove,  the  plate  that  covers  the 
flue  at  this  part  being  provided  with  boiler  holes,  in  addition  to  those 
directly  over  the  ire.  The  chimney  is  situated  behind  the  fire  cham- 
ber, and  over  that  part  of  the  oven  which  extends  in  the  rear  of  it 
The  bottom  plate  of  the  fire  chamber  does  not  extend  to  the  back 
plate,  and  the  intervening  space  is  covered  by  a  damper  hinged  to  the 
back  plate,  and  shutting  down  on  a  flanch  on  the  back  edjge  of  the 
bottom  plate.  The  back  plate  of  the  fire  chamber  is  provided  with 
four  apertures,  one  on  each  side  of  the  chimney,  leading  into  the  back 
flue,  and  two  leading  into  the  chimney,  one  of  them  above,  and  tha 
other  below,  the  bottom  plate.  From  the  above  arrangement^  it  fol- 
lows that,  when  the  damper,  which  covers  the  opening  in  the  bottom 
of  the  fire  ehamber,  is  thrown  up,  and  thus  closes  the  aperture  in  the 
back  above  the  bottom  plate,  the  smoke,  ^c,  will  pass  out  through 
this  opening  e^er  the  oven«  down  the  front,  along  under  the  bottom, 
Hp  the  back,  over  so  much  of  the  top  as  extends  back  of  the  fire  cham- 
ber, arid  then  out  at  the  chimney.  When  the  damper  is  down  and 
closes  the  opei&ing  in  the  bottom  of  the  fire  chamber,  and  the  aperture 
leading  into  the  chimney  above  the  bottom  of  it,  which  is  leed  only 
when  kindling  the  fire,  is  closed,  and  the  lower  one  leading  into  the 
chimney,  and  the  two  leading  into>  the  back  flue  are  open,  and  the 
bottom  of  the  chinmey  is  closed;  the  smoke,  Jtc,  will  then  pass  out 
from  the  fire  chamber  into  the  baek  flue,  down  the  back,  under  the 
bottom,  up  the  front,  over  the  top,  and  then  out  into  the  chinmey. 

Under  the  hearth,  and  against  the  plate  which  forms  the  front  flue, 
there  is  a  square  box,  constituting  aft  apparatus  for  roasting  coffee,  &c. 

Claim.— -^  What  I  claim  as  my  inventi<m,  and  de^re  to  secure  by 
letters  patent,  is  the  before  mentioned  arrangement,  ta  give  the  flame, 
&c.,  any  direction,  forward  or  backwards,  round  the  oven,  by  means  of 
flites  and  dampers  connected  therewith,  and  the  additional  apparatus 
which  is  heated  by  the  oven  and  hearth  for  roasting  coffee,  and  for 
using  as  a  spit  as  described." 
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17/ For  an  impfovemeni  in  tbe  Prws/or  eampresaing  Coiiwtj  ^c; 
Lemuel  BoHes,  Jedediah  Preseott,  aad  Wiliiam  A.  Biddbrd,  Mem- 
phis, Shelby  county,  Tennessee,  February  13. 

There  is  in  this  press  a  combination  of  jointed  levera,  press-blocks, 
a  raclr  and  pinion,  and  other  devices,  connected  in  such  a  manner  as 
not  to  admit  of  a  description  in  words  alone,  and  the  claims,  which  re- 
fer throughout  to  the  drawings,  would  not  convey  any  idea^of  the  par- 
ticulars of  the  invention. 


1&  For  an  improvement  in  the  mode  of  Applying  water  to  Fire  En-^ 
gineiy  so  as  to  render  their  operation  more  effective;  Franklin  Ran- 
som and  Uzziah  Wenman,  city  of  New  York,  February  13. 
The  pressure  of  a  column  of  water,  either  from  a  reservoir  or  a 
^rdrant,  is  to  be  applied  by  a  pipe,  or  hose,  to  the  cylinder,  or  cylin- 
ders of  afire  engine,  so  that  the  pressure  of  the  column  may  assist  the 
power,  or  force,  applied  to  the  brake  or  levers. 

Claim. — f^  What  we  claim  as  our  invention,  and  wish  to  secure  by 
letters  patent^  is  the  employing  of  the  pressure  of  a  column  of  falling 
water,  or  the  tendency  of  the  hydraulic  pressure  on  water  at  rest,  to 
assist  in  the  wcnrking  of  fire  engines,  by  combining  a  hose  or  pipe,  con- 
ducting said  water  with  the  receiving  tubes  of  an  engine  or  pump, 
operated  by  animal  or  mechanical  power,  the  same  bemg  constructed 
substantially  in  the  manner  set  forth." 

19.  For  an  improvement  in  the  Parlor  Stove;  John  Backus  and  Evans 
'  Backus,  New  York  city,  February  18. 

The  patentees  say— '<  The  nature  of  this  stove  consists  in  a  combi- 
nation  of  the  radiator  and  the  hollow  base,  by  which  combination  the 
smoke  is  made  to  descend  through  the  sides  or  ends  of  the  stove  into 
the  hollow  base,  and  to  ascend  thence  through  a  draught  pipe  at  the 
back  of  the  stove;  and  while  in  this  passage  the  smoke  heats  the  air, 
vhich  is  constantly  passing  through  the  radiators,  which  are  open  at 
bottom  and  top,  to  slUow  free  way  for  the  atmosphere  of  tlie  room." 

'*  What  we  claim  as  our  invention,  and  desire  to  have  secured  to  us 
by  letters  patent,  is  the  combination  of  the  hollow  base  and  the  radia- 
tors." 


20.  For  an  improvement  in  the  Fire  Engine;  Asa  Barrett,  city  of 

Baltimore,  February  18. 

The  patentee  observes  that  "the  usual  manner  of  ejecting  water 
from  the  engine,  is  by  means  of  the  goose-neck  pipe,  which  is  from 
five  to  eleven  feet  long ;  the  bore  having  a  uniform  taper  through  its 
whole  length.  Whereas,  I  contract  the  length  of  the  joints  and  the 
eject-pipe  to  the  short  length  of  from  fourteen  to  seventeen  inches :  the 
«ject-pipe  itself  being  from  three  to  six  inches  Jong."  To  a  pipe,  con- 
nected with  the  engine  by  the  usual  lower  joint- of  the  branch  pipe. . 
(which  the  patentee  calls  the  eject  pipe,)  a  short  cylinder  is  attached 

23* 
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at  right  angles  to  the  length  of  the  pipe.  The  branch  pipe,  which  is 
▼ery  shorty  is  attached  to  a  cylinder  which  turns  within  that  first 
named,  the  branch  pipe  passing  through  a  slot  in  it  of  sufficient  length 
to  allow  the  pipe  to  play  through  a  range  of  a  quarter  of  a  circle:  the 
inner  cylinder  has  a  long  opening  in  it  to  admit  the  water  from  the 
main  pipe.  The  inner  cylinder  is  provided  with  gudgeons  at  each 
end,  that  pass  through  the  heads  of  the  first  mentioned  cylinder,  and 
these  have  a  lever  attached  to  them  for  the  purpose  of  governing  the 
elevation  of  the  branch  pipe. 

Claim. — ^I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  the  combination  of  the  eject-pipe  as  above  described,  with  a 
compact  universal  joint-pipe  or  duct,  managed  by  a  handle  or  lever, 
all  constructed  in  the  manner,  and  for  the  purpose  above  specified." 


21,  For  improvements  in  the  machine  for  making  Cotton  JRopingj 

commonly  called  "Counter  twist  Speeders;'^ Charles  Danforth,  Pat- 

erson,  Passaic  county,  New  Jersey,  February  18. 

Those  who  are  acquainted  with  the  operation  of  speeders  will  fully 
understand  this  invention  from  the  following  claim,  viz : — **  What  I 
claim  as  my  invention,  consists  of  the  following  arrangement^  viz :  the 
turning  of  the  cylinder  which  bears  and  drives  the  bobbins  in  a  direc- 
tion which  makes  the  roping  run  on  to  the  bobbins  at  the  point  of  con- 
tact or  bearing,  between  the  bobbins  and  the  said  driving  cylinder,  the 
roping  being  made  to  pass  between  the  condensing  belt,  or  through 
the  condensing  tube,  to  said  point  of  contact,  in  the  direction  of  a  tan- 
gent to  said  driving  cylinder,  whereby  the  bobbins  take  the  roving  at 
such  a  distance  from  the  nearer  edge  of  the  said  bek  or  tube,  as  to  b« 
within  the  length  of  the  fibre,  and  thereby  the  roping  is  not  liable  to  be 
strained  after  passing  upon  the  bobbin,  as  may  be  the  case  in  ma- 
chines, which  deliver  the  roving  through  guides  to  the  top  or  sides  of 
the  bobbins ;  the  guides  in  my  machine  being^  made  te  deliver  the  ro- 
ping filament  to  the  condensing  belt,  and  this  being  placed  on  a  line 
with  the  top  of  the  driving  cylinder,  so  as  to  deliver  the  roping  as  neat 
as  may  be  in  the  direction  of  a  tangent,  as  aforesaid." 


22.  For  improvements  in  machinery  for  THmmtng  Straw  Braid; 
Henry  H.  Robbins,  Middleborougb,  Plymouth  county,  Massachu- 
setts, February  16. 

This  machine  is  for  the  purpose  of  trimming  the  long  and  the  short 
ends  of  straw  left  on  the  two  surfaces  after  braiding,  the  short  ends 
being  left  on  one  side,  and  the  long  ends  on  the  other. 

The  claim  presents  the  general  arrangement  of  the  parts  of  this  ap- 
paratus as  clearly  as  can  well  be  done,  without  a  drawing. 
.  Claim. — ^'I  claim  as  my  invention,  the  combination  of  a  revolving 
circular  saw  with  a  riser,  (so  called),and  a  springand gauge, the  whole 
being  arranged  and  operating  substantially  as  herein  above  described, 
for  the  purpose  of  separating  the  long  ends  from  the  braid ;  and  I  also 
claim  separating  the  short  ends  from  the  braid  on  the  opposite  side  o€ 
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(he  same,  by  means  of  a  circular  saw  in  combination  with  a  small  me** 
tallic  roller,  bed  knife  and  gauge,  the  arrangement  and  operation  being 
sabstaotially  as  specified.'' 


23.  For  an  improvement  in  the  Nutse  Bottle,  denominated  a  Lacteal 

or  Artificial  Breast ;  Charles  M.  Windship,  Roxbury,  Norfolk  county, 

Massachusetts,  February  18. 

<<The  great  objecticm  to  the  common  nursing  bottle  is,  that  it  is  ex- 
ceedingly difficult  to  teach  most  infants  to  use  them,  and  with  many 
it  is  altogether  impracticable.  The  peculiar  formation  of  my  lacteal 
breast  remedies  this  objection  and  enables  me  to  practice  a  useful  de- 
ception, viz :  inducing  the  child  to  think  that  it  derives  its  noiurishment 
directly  from  the  naother,  as  it  feeds  in  the  natural  position." 

The  bottle  is  made  concave  on  the  under  side  to  rest  on  the  breast, 
and  on  the  upper  side  swelled  out  in  form  of  the  natural  breast,  with 
a  neck  in  the  middle,  in  the  form  of  a  nipple,  and  a  tube  at  one  side 
through  which  the  milk  is  introduced. 

Claim. — ^<I  shall  claim  as  my  invention  a  nurse-bottle,  shaped  and 
curved  in  its  several  parts,  so  as  to  be  used  at  the  breast,  and  formed 
with  a  neck  and  mouth  substantially  as  described.  And  I  aiso  claim 
in  combination  with  the  above,  an  artificial  nipple,  composed  of  sponge 
and  wash  leather,  the  whole  forming  what  I  denominate  a  lacteal  or 
artificial  breast,  as  above  specified.^ 


ff 


24.  For  improvements  in  the  Press  for  filing  War  Rockets;  Alvin 

C.  Goell,  Washington  city.  District  of  Columbia,  February  18. 

^What  I  claim  as  constituting  my  invention  in  the  above  press,  and 
desire  to  secure  by  letters  patent,  is  the  manner  of  combining  a  sys- 
tem of  weighted  levers  with  a  screw,  by  causing  a  piston,  or  rod,  to 
extend  through  a  tubular  opening  in  said  screw,  the  lower  end  of  said 
piston,  or  rod,  acting  against  a  follower,  rammer,  or  other  device  anal- 
ogous thereto  in  character  and  use,  and  its  upper  end  acting  upon  a 
system  of  compound  levers,  by  which  the  actual  amount  of  pressure 
loade  may  be  ascertained  and  determined,  substantially  in  the  man- 
ner, or  upon  the  principle,  set  forth.  I  also  claim  the  manner  of  com- 
bining two,  or  more  moulds,  to  be  alternately  brought  under  the  press- 
log  screw  and  piston,  by  the  revolution  of  the  basis  on  which  they  are 
situated,  so  that  those  not  under  the  press,  may  be  prepared  for  its 
action  during  the  time  of  making  pressure  upon  that  which  is  in  the 
proper  situation." 


25.  For  an  improvement  in  the  Cooking  Stove;  Jefferson  Cross,  Mor- 
risville,  Madison  county.  New  York,  February  18. 
The  improvement  referred  to  is  added  to  a  patent  granted  to  the 

same  person  on  the  27th  of  June,  1838,  and  noticed  in  this  Journal, 

▼oL  xziii,  2nd  series,  p.  400. 
The  patentee  says — ^<In  my  stove,  as  originally  constructed,  there 

was  a  cylindrical  elevated  oven  which  was  supported  on  two  pillars, 
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or  pqted,  abeot  one  iboC  five  ov  sue  inehes  in  lengthy  aad  whea.bakii^ 
was  to*  be  effected,  tlie  heated  air  from  the  fire  was  allowed  to  paas 
up  through  these  pipes  and  to  circulate  around  the  oFen,  as  in  some 
other  stoves  with  elevated  ovens.  For  carrying  the  draught  directly 
into  the  main  flue,  when  the  oven  was  not  to  be  used^it  was  led  off  by 
a  flue  projecting  about  one  foot  backwards  from  the  body  of  the  stove. 
By  my  present  improvement  I  dispense  with  the  pipes,  or  tubes,  which 
sustained  the  oven,  and  conducted  the  heated  air  into  the  flue  sur- 
rounding it;  said  oven  being  elevated  above  the  top  plate  of  the  stove 
but  little  more  than  its  diameter.  I  have  also  arranged  the  fine  ibr 
carrying  off  the  smoke  and  heated  air  in  such  manner  as  to  change 
the  direction  of  the  draught  by  the  action  of  a  single  valve,  or  damper, 
instead  of  by  three,  as  in  my  Ibrmer  plan.  The  oven  flue  and  stove 
flue  communicate  with  each  other  through  an  opening  nearly  the 
whole  length  of  the  oven.  Directly  in  front  of  the  oven  a  pipe  extends 
from  the  stove  flue  \o  a  box  above  the  oven,  (the  upper  plate  of  which 
is  provided  with  boiler  holes)  which  communicates  with  the  iq>per 
part  of  the  oven  flue  and  with  the  chimney ;  where  the  oven  flue 
runs  into  the  box  it  is  provided  with  a  damper  to  direct  the  draught 
either  through  the  oven  flue  or  through  the  front  pipe,  under  the 
boilers,  in  the  top  plate  of  the  box.'' 

'<What  I  claim,  and  desire  to  secure  by  letters  patent,  is  the  manner 
in  which  I  have  combined  the  elevated  oven  with  the  stove,  by  ad- 
mitting the  draught  from  the  fire  to  pass  from  the  stove  directly  into 
the  oven  flue  through  an  opening  extending  nearly  the  whole  length 
of  the  oven,  as  set  forth.  I  also  claim  the  manner  of  arranging  and 
combining  the  flue,  (pipe  in  front  of  the  oven,)  the  box,  and  the  valve, 
so  as  to  direct  the  draught,  by  the  shifting  of  said  valve,  either  around 
the  oven  or  through  the  pipe/ for  the  purpose,  and  substantially  in  the 
manner,  herein  described." 


26.  For  an  improvement  in  the  Machine  far  Inking  TS/pes;  Frede- 
rick J.  Austin,  city  of  New  York,  February  20. 

This  patent  is  taken  for  an  alleged  improvement  in  the  well  known 
inking  apparatus  of  the  printing  press,  and  consists  in  an  arrange- 
ment of  levers,  &c.,  for  moving  the  inking  roller  over  the  form. 

An  arm  extending  from  the  sliding  frame  that  carries  the  inking 
roller,  is  jointed  to  a  lever  attached  to  an  arbor,  from  which  projects 
another  and  shorter  lever,  at  right  angles  to  the  first.  The  last  men- 
tioned lever  is  connected  by  means  of  a  connecting  rod,  with  a  crank, 
the  shaft  of  which  is  provided  with  a  pulley  and  weight,  by  which 
the  roller,  when  liberated,  is  moved  over  the  form  of  types. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  peculiar  mode  of  throwing  the  roller  across  the 
form  by  means  of  the  lever  and  connecting  rod  combined  and  at- 
tached to  the  crank  on  the  shaft  of  the  pulley ;  said  pulley  being  opera  t-^ 
ed  upon  by  the  weight." 
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27.  For  an  improTement  in  Grinding  Mills;  Ezekiel  G.  Ward,  dtjr 
of  New  York,  February  20. 

This  grinding  mill  is  a  modification  of  the  cast  iron  mill,  the  runner 
of  which  operates  vertically.  The  improvements  are  clearly  explain- 
ed in  the  following  claim,  viz: — 

"I  am  aware/'  the  patentee  observes,  "that  mills  have  been  made 
with  the  grinders  revolving  vertically,  and  that  the  grinders  of  mills 
have  been  made  so  that  they  shall  be  removed  from  the  shaft,  and 
these  I  do  not  therefore  claim  as  my  invention ;  but  what  I  do  claim 
as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the  manner 
in  which  the  grinders  are  connected  with  the  case  and  shaft  so  that 
they  can  be  removed  with  pleasure  and  without  injury  to  any  part  of 
the  mill ;  that  is  to  say,  I  claim  connecting  the  front  grinder  with  the 
case  by  means  of  the  steps  fitting  into  notches  in  the  mill  case,  in  com- 
bJDation  with  the  method  of  attaching  the  back  grinder  to  the  shaft  by 
means  of  the  flanch  on  the  shaft  having  notches  into  which  fit  steps 
projecting  from  the  back  of  the  grinder,  the  shaft  passing  through  the 
two  grinders  by  which  they  are  centered,  and  the  grinding  being  regu- 
lated by  pressing  the  flanch  against  the  back  of  the  back  grinder,  all 
as  described.'^ 


28;  For  an  improvem^it  in  the  Stump  Extractor;  Belden  B.  Mason^ 
Randolph,  and  Mathews  Joslyn,  Napoli,  Cattaraugus  county.  New 
York,  February  20. 

The  improvement  here  patented  is  on  that  kind  of  stump  machine 
in  which  the^stump  is  extracted  by  means  of  a  screw  attached  to  it  by 
means  of  chains,  and  passing  through  a  nut  attached  to  the  upper  part 
of  a  frame. 

The  patentee  says — ^<  We  do  not  claim  as  our  invention  the  method 
of  extracting  stumps  by  means  of  a  s(^ew  passing  through  the  nut  in 
^  upper  part  of  the  frame,  a&  this  has  been  before  effected ;  but  in 
these  cases  the  nut  being  permanently  and  immovably  fixed  to  the 
t^e,  the  screw  was  liable  to  be  bent,  and  therefore  what  we  claim 
as  our  invention,  and  as  an  improvement  on  such  a  machine,  is  the 
^ployment  of  the  semi-spherical  nut  and  socket  in  combination  with 
the  ficrew  and  chain  by  which  the  stump  is  griped,  for  the  purpose 
sod  in  the  manner  specified.'* 


^-  For  an  improvement  in  Head  Blocks  for  Saw  Mills;  James  Xing^ 
Sapling  Grove,  Washington  county,  Tennessee,  February  20. 
The  object  of  the  improvement  in  the  head  blocks  of  saw  mills,  is 
the  ganging  the  thickness  of  the  board  to  be  cut,  and  this  is  to  be  ef- 
fected by  means  of  a  block  of  wood  furnished  with  a  slot,  through 
yhich  a  screw  bolt  passes  to  fasten  it  to  the  head  bldck,  and  to  allow 
it  to  slide  towards,  or  from,  the  saw.   The  distance  of  this  block  from 
the  saw  is  regulated  by  a  wedge  which  is  driven  in  between  it  and  a 
standard  attached  to  the  head  block. 
ClaiuL— ^<I  am  aware,"  the  patentee  observes,  <<that  the  head  blocks 


874  Mechamcs^  Register. 

of  saw  mills  have  been  provided  with  a  sliding  gauge  for  gauging  the 
thickness  of  the  board  to  be  cut,  and  that  the  slide  has  been  moved 
by  a  screw  passing  through  a  standard  and  acting  on  the  sUding  gauge, 
and  that  it  has  also  been  connected  with  a  hinge  frame  by  means  of 
screws  passing  through  a  slot  in  the  slide  to  allow  of  its  sliding  nearer 
tOy  or  further  from,  the  saw,  and  therefore  I  do  not  claim  all  this  as  of 
my  invention;  but  what  I  do  claim  as  my  invention,  and  desire  to  se- 
cure by  letters  patent,  is  the  peculiar  manner  in  which  I  have  con- 
structed and  combined  the  various  parts,  that  is  to  say,  I  claim  the 
slidingtblock,  provided  with  a  slot  through  which  the  screw  bolt  passes, 
to  fasten  it  to  the  head  block,  in  combination  with  the  standard,  the 
space  between  the  two  being  occupied  by  a  wedge  to  determine  the 
thickness  of  the  board  to  be  cut,  as  described.^' 


30.  For  an  improvement  in  the  manner  of  Fastening  Bedsteads;  Her- 
mann C.  Ernst,  Vandalia,  Fayette  county,  Illinois,  February  23. 

In  the  improved  mode  of  fastening,  which  is  the  subject  of  this 
patent,  the  posts  are  to  be  attached  to  the  rails  by  a  piece  of  cast  iron, 
somewhat  in  the  form  of  an  anchor.  That  part  whidh  corresponds  to 
the  stem  is  round,  and  is  received  in  a  hole  in  the  inner  comer  of  the 
post,  and  each  end  of  the  head  is  provided  with  a  round  tenon,  which 
is  received  in  a  hole  made  in  the  inner  side  of  the  rail.  There  arealso 
two  square  tenons  on  the  stem,  within  the  anchor  head,  which  fit 
into  mortises  in  the  rails,  and  come  against  the  two  inner  sides,  or 
faces,  of  the  post 

Claim. — ^' What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  the  casting  nearly  in  the  shape  of 
an  anchor,  for  the  purpose  of  confining  the  rails  and  posts  of  bedsteads 
to  each  other." 


31.  For  an  improvement  in  Making  Brushes;  Robert  B.  Lewis, 

Hallowell,  Kennebeck  county,  Maine,  February  23. 
'  This  patent  is  for  a  mode  of  attaching  the  bristles,  &c.,  to  the 
handles  of  brushes  for  white  washing  and  for  such  other  purposes  as 
require  brushes  to  be  wide  and  thin.  The  bristles  are  placed  on  each 
side  of  a  double  champfered  bar,  and  are  then  confined  by  a  metallic 
band,  made  in  two  parts  and  jointed  at  each  end.  In  this  manner  the 
bristles  are  confined  by  being  pinched  between  the  side  plates,  or  band, 
and  the  champfered  bar. 

Claim. — ^<  Having  thus  described  my  improvements,  I  shall  claim 
as  my  invention  as  follows,  viz : — ^Confining  the  bristles  in  a  brush 
(more  effectually  than  before)  by  means  of  a  double  champfered  bar, 
(whose  section  would  be  elliptical  and  on  which  the  bristles  are  plac- 
ed,) in  combination  with  the  metallic  band,  which  is  formed  of  two 
parts  united  by  joints  and  pins,  as  described,  the  whole  being  arrang- 
ed substantially  in  the  manner  and  for  the  purpose  set  forth.'' 
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92.  For  impiovements  in  Machinery  for  Manitfacturing  Ploughs; 

Draper  Ruggles,  Joel  Nourse^  and  John  C.  Mason^  Assignees  of 

Elbridge  G.  Matthews,  Worcester,  Massachusetts,  February  2  a. 

The  inventor  says — ^<The  nature  of  my  invention  consists  in  giving^ 
by  appropriate  machinery,  a  uniform  tenon  and  shoulder  to  the  beam 
of  each  sized  plough  without  the  use  of  square,  compass,  or  level;  a 
method  of  cornering  the  beams  in  a  manner  befitting  each  size,  and 
also  a  method  of  setting  out  the  mortise  in  the  handle  and  bringing 
all  the  parts  together  with  an  accurate  fit,  in  conformity  with  such 
preparatory  operations;  altogether  tending  to  the  result  above  men- 
tioned." 

The  claims  refer  throughout  to  the  drawings,  and  could  not  be  un- 
derstood without  them. 


33.  For  an  improvement  in  the  manner  of  Fastening  and  Combine 
ing  the  TVnss  Frabies  of  Bridges j  and  which  may  be  applied  to 
other  purposes;  Jehu  Price  and  James  T.  Phillips,  Golden  Post 
Office,  Baltimore  county,  Maryland,  February  23. 

We  make  the  following  extract  from  the  specification,  viz: — <<The 
peculiarity  in  the  manner  of  fastening  our  truss  frames  and  combin* 
ing  them  with  each  other,  consists  in  the  employing  of  the  pieces  of 
timber  last  inserted  in  putting  together  the  truss  frame,  in  such  a  way 
as  to  cause  them  to  operate  as  keys,  and  to  bind  the  whole  frame  to- 
gether without  its  being  necessary  to  use  pins,  tree-nails,  bolts,  wedges, 
or  other  devices  analogous  thereto,  excepting  for  fastening  down  the 
floor  timbers,  or  such  as  may  be  employed  in  covering  in.  From  the 
circumstance  of  these  last  inserted  timbers  keying  the  whole  together 
in  a  mamier  similar  to  the  binding  together  of  the  toy  sometimes 
called  a  <  puzzle  knot,'  we  have  denominated  our  bridge  the  <  Puzzle 
Keyed  Bridge.' " 

Claim. — ^<  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  pateut,  is  the  within  described  manner  of  fastening,  and  com- 
bining together  the  truss  frames  of  bridges,  or  of  other  structures,  by 
the  insertion  of  timbers  which  constitute  key  pieces,  or  cross  ties,  as 
set  forth,  so  as  to  obviate  the  necessity  of  using  pins,  tree-nails,  screw- 
bolts,  or  other  analogous  devices." 


Report  frofn  the  Commissioner  ofPatentSj  showing  the  operations 
qfthe  Patent  Office  during  the  year  1841.  • 

Patent  Office,  January j  1842. 

Sir:  In  compliance  with  the  law^  the  Commissioner  of  Patents  has 
the  honor  to  submit  his  annual  report 

Four  hundred  and  ninety-five  patents  have  been  issiled  during  the 
year  1841,  including  fifteen  additional  improvements  to  former  pat- 
ents ;  of  which  classified  and  alphabetical  lists  are  annexed,  marked 
AandB. 
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During  the  same  period,  three  hundred  and  ttoeniy-sewh  patents 
have  expired,  as  per  list  marked  C* 

The  applications  for  patents,  during  the  year  past,  amount  to  eight 
hundred  andfortyseven;  and  the  number  of  caveats  filed  was  thru 
hundred  and  twelve,  i 

The  receipts  of  the  office  for  1841  amount  to  9140,413.01;  from 
which  may  be  deducted  89,093.30,  repaid  on  applications  withdrawn. 
The  ordinary  expenses  of  the  Patent  Office  for  the  past  year,  in- 
cluding payments  for  the  library  and  for  agricultural  statistics,  have 
been  ^23,065.87;  leaving  a  surplus  of  88,253.84  to  be  credited  to  the 
patent  fund,  as  per  statement  marked  E. 

For  the  restoration  of  models,  records,  and  drawings,  under  the  act 
of  March  3, 1837,  820,507.70  have  been  expended,  as  per  statement 
marked  F. 

The  whole  number  of  patents  issued  by  the  United  States,  previous 
to  January,  1842,  is  twelve  thousand  four  hundred  and  seventy  ^evtn. 
The  extreme  pressure  in  the  money  market,  and  the  great  difficulty 
in  remittance,  have,  it  is  believed,  materially  lessened  the  number  of 
applications  for  patents.  These  have^  however,  exceeded  those  of  the 
la;5t  year  by  eighty-two. 

The  resolution  of  the  last  Congress,  directing  the  Conmiissioner  to 
distribute  seven  hundred  copies  of  the  Digest  of  Patents  among  the  re- 
spective states,  has  been  carried  into  efiiect,  as  ordered. 

Experience,  under  the  new  law  reorganizing  the  Patent  Office, 
shows  the  importance  of  some  alterations  in  the  present  law.  One 
difficulty  has  been  hitherto  suggested,  viz:  the  want  of  authority  to 
refund  money  'that  has  been  paid  into  the  Treasury  for  the  Patent 
Office,  by  mistake.  Such  repayment  cannot  now  be  made  without 
application  to  Congress.  The  sums,  usually,  are  quite  small,  not  ex- 
ceeding 830.  A  bill  has  been  heretofore  presented,  embracing  these 
cases,  and  passed  one  House  of  the  National  Legislature;  but  a  gene- 
ral law  would  save  much  legislation,  and  be  attended  with  no  more 
danger  than  now  attends  the  repayment  of  money,  on  withdrawing 
applications  for  patents.  Indeed,  several  private  petitions  are  now 
pending  before  Congress,  and  are  postponed,  to  wait  final  action  on 
the  bill  which  has  been  so  long  delayed. 

Frauds  are  practised  on  the  community  by  articles  stamped  '^pat- 
tent,"  when  no  patent  has  been  obtained;  and  many  inventors  con- 
tinue to  sell,  under  sanction  of  the  patent  law,  after  their  patents  have 
expired.  To  remedy  these  evils,  the  expediency  of  requiring  all  pat- 
entees to  stamp  the  articles  vended  with  the  date  of  the  patent,  and 
punishing  by  a  sufficient  penalty  the  stamping  of  unpatented  articles 
as  patented,  or  vending  them  as  such,  either  before  a  patent  has  been 
obtained  or  after  the  expiration  of  the  same,  is  respectfully  suggested. 
Almost  daily  inquiries  at  the  Patent  Office  exhibit  the  magnitude  of 
such  frauds,  and  the  necessity  of  guarding  effectually  against  them. 
The  justice  and  expediency  of  securing  the  exclusive  benefit  of  new 
and  original  designs  for  articles  of  manufacture,  both  in  the  fine  and 
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Bsefal  arts,  to  the  authors  and  proprietors  thereof,  for  a  limited  time, 
are  also  respectfully  presented  for  consideration. 

Other  nations  have  granted  this  privilege,  and  it  has  afforded  mu- 
taal  satisfaction  alike  to  the  public  and  to  individual  applicants.  Many 
who  visit  the  Patent  Office  learn  with  astonishment  that  no  protection 
is  given  in  this  country  to  this  claiss  of  persons.  Competition  among 
manufacturers  for  the  latest  patterns  prompts  to  the  highest  effort  to 
secure  improvements,  and  calls  out  the  inventive  genius  of  our  citi- 
zens. Such  patterns  are  immediately  pirated,  at  home  and  abroad. 
A  pattern  introduced  at  Lowell,  for  instance,  with  however  great  labor 
or  cost,  may  be  taken  to  England  in  twelve  or  fourteen  days,  and 
copied  and  returned  in  twenty  days  more.  If  protection  is  given  to 
designers,  better  patterns  will,  it  is  believed,  be  obtained,  since  the  im- 
possibility of  concealment  at  present  forbids  all  expense  that  can  be 
afoided.  It  may  well  be  asked,  if  authors  can  so  readily  find  protec- 
tion in  their  labors,  and  inventors  of  the  mechanical  arts  so  easily  se- 
cure a  patent  to  reward  their  efforts,  why  should  not  discoverers  of 
designs,  the  labor  and  expenditure  of  which  may  be  far  greater,  have 
equal  privileges  afforded  them  ? 

The  law,  if  extended,  should  embrace  alike  the  protection  of  new 
and  original  designs  for  a  manufacture  of  metal,  or  other  material,  or 
any  new  and  useful  design  for  the  printing  of  woolen,  silk,  cotton,  or 
other  fabric,  or  for  a  bust,  statue,  or  bas>relief,  or  composition  in  alto 
or  basso-relievo.  All  this  could  be  effected  by  simply  authorizing  the 
Commissioner  to  issue  patents  for  these  objects,  under  the  same  limi- 
tations and  on  the  same  conditions  as  govern  present  action  in  other 
cases.  The  duration  of  the  patent  might  be  seven  years,  and  the  fee 
might  be  one^halfoi  the  present  fee  charged  to  gitizensand  foreigners, 
respectively. 

On  the  first  alteration  of  the  patent  law,  I  would  fiuther  respectful- 
ly recoRimehd,  that  authority  be  given  to  consuls  to  administer  the 
oath  for  applicants  for  patents.  Inventors  in  foreign  countries  usually 
apply  to  the  diplomatic  corps,  who  are  willing  to  aid  ariy,  and  have 
imifonnly  administered  the  usual  oath  prescribed  by  the  Commission- 
er of  Patents;  but  as  the  Attorney  General  has  decided,  that  consuls 
cannot,  within  the  meaning  of  the  patent  law,  administer  oaths  to  in- 
ventors, a  great  convenience  would  attend  an  alteration  of  the  law  in 
this  respect. 

It  is  due  to  the  clerical  force  of  the  office  to  say,  that  their  labors 
are  arduous  and  responsible — ^more  so  than  in  many  bureaux — while 
the  compensation  for  similar  services  in  other  bureaux  is  considerably 
lugher.  A  comparison  will  at  once  show  a  claim  for  increased  com- 
pensation, if  uniformity  is  regarded.  The  chief  and  sole  copyist  of  the 
correspondence  of  this  office  receives  only  eight  hundred  dollars  per 
annum. 

The  Commissioner  of  Patents  also  begs  leave  to  suggest  the  expe- 
diency of  including  the  annual  appropriations,  for  the  Patent  Office  in 
*e  general  bill  which  provides  for  other  bureaux.  Objections  hith- 
erto urged  against  this  course,  inasmuch  as  the  Patent  Office  is  em- 
braced by  a  special  fund,  have  induced  the  conunittee  to  report  a  spe- 
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cial  bill,  ifiiich,  though  reported  without  objection,  has  failed  for  two 
sessions,  because  the  bill  could  not  be  reached,  it  having  been  classed 
with  other  contemplated  acts  on  the  calendar,  instead  of  receiving  a 
preference  with  other  annual  appropriations  so  necessary  for  current 
expenses.  Were  the  appropriation  for  the  Patent  Office  included  in 
a  general  bill,  also  designating  the  fimd  from  which  it  was  to  be  paid, 
all  objection,  it  is  believed,  might  be  obviated. 

During  the  past  year  a  part  of  the  building  erected  for  the  Patent 
Office  has,  with  the  approbation  of  the  Secretary  of  State,  been  appro- 
priated Xo  the  use  of  the  National  Institute,  an  association  which  has 
in  charge  the  personal  effects  of  the  late  Mr.  Smithson,  collections 
made  by  the  exploring  expedition,  together  with  many  valuable  dona- 
tions from  societies  and  individuals.  While  it  affords  pleasure  to  pro- 
mote the  welfare  of  that  institution  by  furnishing  room  for  the  protec- 
tion and  exhibition  of  the  articles  it  has  in  charge,  I  feel  compelled  to 
say  that  the  accommodation  now  enjoyed  can  be  only  temporary. 
The  large  hall  appropriated  by  law  for  special  piuposes  will  soon  be 
needed  for  the  models  of  patented  articles,  which  are  fast  increasing 
in  number  by  restoration  and  new  applications,  and  also  for  specimens 
of  manufacture  and  impatented  models.  An  inspection  of  the  rooms 
occupied  by  the  present  arrangement  will  show  the  necessity  of  some 
further  provision  for  the  National  Institute. 

The  Patent  Office  building  is  sufficient  for  the  wants  of  the  Patent 
Office  for  many  years,  but  will  not  allow  acconnnodation  for  other  ob- 
jects than  those  contemplated  in  its  erection.  The  design  of  the  pre- 
sent edifice,  however,  admits  of  such  an  enlargement  as  may  contri- 
bute to  its  ornament,  and  furnish  all  necessary  accommodation  for  the 
National  Institute;  and  also  convenient  halls  for  lectures,  should  they 
be  needed  in  the  future  disposition  of  the  Smithsonian  legacy.  What- 
ever may  be  done  as  regards  the  extension  of  the  present  edifice,  it  is 
important  to  erect  suitable  outbuildings,  and  to  enclose  the  public 
square  on  which  the  Patent  Office  is  located. 

Some  appropriation,  too,  will  be  needed  for  a  watch.  So  great  is 
the  value  of  the  property  within  the  building,  that  a  night  and  day 
watch  is  indispensable.  The  costly  articles  formerly  kept  in  the  State 
Department  for  exhibition  are  now  transferred  to  the  National  Gal- 
lery, where  their  protection  will  be  less  expensive  than  it  was  at  the 
State  Department,  since  these  articles  are  guarded  in  common  with 
others.  The  late  robbery  of  the  jewels,  so  termed,  shows  the  impro- 
priety of  depending  on  bolts  and  bars,  as  in^nuity  and  depravity 
seem  to  defy  the  strength  of  metals.  A  careful  supervision  at  all 
times,  added  to  the  other  safeguards,  is  imperiously  demanded.  I  am 
happy  to  say  that  no  injury  or  loss  will  be  sustained  from  the  robbery 
just  alluded  to,  with  the  exception  of  the  reward  so  successfully  offered 
for  the  recovery  of  the  articles. 

By  law,  the  Commissioner  is  also  bound  to  report  such  agricultural 
statistics  as  be  may  collect.  A  statement  annexed  (marked  G)  will 
show  the  amount  of  wheat,  barley,  oats,  rye,  buckwheat,  Indian  com, 
potatoes,  cotton,  tobacco,  sugar,  rice,  tic^  raised  in  the  United  States 
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in  the  year  1S41.  The  amount  is  given  for  each  state,  together  with 
theaggr^ate.  In  some  states  the  crop  has  been  large,  in  others  there 
has  been  a  partial  fisiiiure.  Upon  the  whole,  the  year  has  been  &vor* 
able,  affording  abundance  for  home  supply,  with  a  surplus  for  foreign 
markets,  should  inducements  justify  exportation. 

These  annual  statistics  will,  it  is  hoped,  guard  against  monopoly  or 
an  exorbitant  price.  Facilities  of  transportation  are  multiplying  daily; 
and  the  fertility  and  diversity  af  the  soil  ensure  abundance,  extraor- 
dinaries  excepted.  Improvements  of  only  ten  per  cent,  on  the  seeds 
planted  will  add  annually  from  fifteen  to  twenty  millions  of  dollars  in 
value.  The  plan  of  making  a  complete  collection  of  agricultural  im- 
pkments  used,  both  in  this  and  foreign  coimtries,  and  the  introduction 
of  foreign  seeds,  are  steadily  pursued* 

It  will  also  be  the  object  of  the  Commissioner  to  collect,  as  oppor- 
tunity offers,  the  minerals  of  this  country  which  are  applied  to  the 
maQufiactures  and  arts.  Many  of  the  best  materials  of  this  description 
now  imported  have  been  discovered  in  this  country ;  and  their  use  is 
only  neglected  from  ignorance  of  their  existence  among  us.  The  de- 
velopment of  mind  and  matter  only  leads  to  true  independence.  By 
knowing  our  resources,  we  shall  learn  to  trust  them. 

The  value  of  the  agricultural  products  almost  exceeds  belief.  If 
the  application  of  the  sciences  be  yet  further  made  to  husbandry,  what 
vast  improvements  may  be  anticipated  I  To  allude  to  but  a  single 
branch  of  this  subject.  Agricultural  chemistry  is  at  length  a  popuh^r 
and  useful  study.  Instead  of  groping  along  with  experiments,  to  prove 
what  crops  lauds  will  bear  to  best  advantage,  au  immediate  and  di- 
rect analysis  of  the  soil  shows  at  once  its  adaptation  for  a  particular 
manure  or  crop.  Some  late  attempts  to  improve  soils  have  entirely 
Med,  because  the  very  article,  transported  at  considerable  expense  to 
enrich  them,  was  already  there  in  too  great  abundance.  By  the  aid 
of  chemistry,  the  west  will  soon  find  one  of  their  greatest  articles  of 
export  to  be  oil,  both  for  burning  and  for  the  manufactures.  So  sue* 
cessful  have  been  late  expenn^nts,  that  pork  (if  the  lean  part  is  ex- 
cepted) is  converted  into  stearine  for  candles,  a  substitute  for  sperma- 
ceti, as  well  as  into  the  oil  before  mentioned.  The  process  is  sinqple 
and  cheap,  and  the  oil  is  equal  to  any  in  use. 

Late  improvements,  also,  have  enabled  experimenters  to  obtain  suf> 
ficient  oil  from  corn  meal  to  make  this  profitable,  especially  when  the 
lesiduum  is  distilled,  or,  what  is  far  more  desirable,  fed  out  to  ^ock. 
The  mode  is  by  fermentation,  and  the  oil  which  rises  to  the  top  13 
akimmed  off,  and  ready  for  burning  without  further  process  of  manu- 
facture. The  quantity  obtained  is  ten  gallons  in  100  bushels  of  meal. 
Com  may  be  estimated  as  worth  fifteen  cents  per  bushel  for  the  oil 
^looe,  where  oil  is  worth  $  1.50  per  gallon.  The  extent  of  the  pre- 
sent manufacture  of  this  corn  oil  may  be  conjectured  from  the  desire 
^  A  dogle  company  to  obtain  the  privilege  of  supplying  the  light- 
hooses  on  the  upper  lakes  with  this  article.  If  from  meal  and  pork 
the  country  can  thus  be  supplied  with  oil  for  burning  and  for  ma- 
chinery and  manufactures,  chemistry  is  indeed  already  applied  most 
beneficialty  to  aid  husbandry. 
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A  new  mode  of  raising  corn  trebles  the  saccharine  quality  of  the 
stalk,  and,  with  attention,  it  is  confidently  expected  that  1,000  pounds 
of  sugar  per  acre  may  be  obtained.  Complete  success  has  attended 
the  experiments  on  this  subject  in  Delaware,  and  leave  no  room  to 
doubt  the  fact  that,  if  the  stalk  is  permitted  to  mature,  without  suffer- 
ing the  ear  to  form,  the  saccharine  matter  (three  times  as  great  as  in 
beets,  and  equal  to  cane)  will  amply  repay  the  cost  of  manufacture 
into  sugar.  This  plan  has  heretofore  been  suggested  by  German  chem- 
ists,but  the  process  had  not  been  successfully  introducedlnto  the  United 
States,  until  Mr.  Webb's  experiments  at  Wilmington,  the  last  season. 
With  him  the  whole  was  doubtless  original,  and  certainly  highly  me- 
ritorious ;  and,  though  he  may  not  be  able  to  obtain  a  patent,  as  the 
first  original  inventor,  it  is  hoped  his  services  may  be  secured  to  per- 
fect his  discoveries.  It  may  be  foreign  to  descend  to  further  particu- 
lars in  an  annual  report.  A  minute  account  of  these  experiments  can 
be  furnished,  if  desired.  Specimens  of  the  oil,  candles,  and  sugar,  are 
deposited  in  the  National  Gallery. 

May  I  be  permitted  to  remark  that  the  formation  of  a  National 
Agricultural  Society  has  enkindled  bright  anticipations  of  improve- 
ment. The  propitious  time  seems  to  have  come  fi)r  agricultiure,  that 
long  neglected  branch  of  industry,  to  present  her  claims.  A  munifi- 
cent bequest  is  placed  at  the  disposal  of  Congress,  and  a  share  of  this, 
with  private  patronage,  would  enable  this  association  to  undertake, 
and,  it  is  confidently  believed,  accomplish  much  good. 

A  recurrence  to  past  events  will  show  the  great  importance  of  hav- 
ing annually  published  the  amount  of  agricultural  products,  and  the 
places  where  either  a  surplus  or  a  deficiency  exists.  While  Indian 
corn,  for  instance,  can  be  purchased  on  the  western  watersfor  one  dol- 
lar (now  much  less)  per  barrel  of  196  pounds,  and  the  transportation, 
via  New  Orleans,  to  New  York,  does  not  exceed  $  1.50  more,  the  price 
of  meal  need  never  exceed  from  eighty  cents  to  one  dollar  per  bushel 
in  the  Atlantic  cities.  The  aid  of  the  National  Agricultural  Society, 
in  obtaining  and  diffusing  such  information,  will  very  essentially  in- 
crease the  utility  of  the  plan  before  referred  to,  of  acquiring  the  agri- 
cultural statistics  of  the  country,  as  well  as  other  subsidiary  means  for 
the  improvement  of  national  industry. 

I  will  only  add  that,  if  the  statistics  now  given  are  deemed  impor- 
tant, as  they  doubtless  may  prove,  to  aid  the  .Government  in  making 
their  contracts  for  supplies,  in  estimating  the  state  of  the  domestic  ex- 
ehanges,  which  depend  so  essentially  on  local  crops,  and  in  guarding 
the  public  generally  against  the  grasping  power  of  speculation  and  mo- 
nopoly, a  single  clerk,  whose  services  might  be  remunerated  from  the 
patent  fund,  to  which  it  will  be  recollected  more  than  88.000  has  been 
added  by  the  receipts  of  the  past  year,  would  accomplish  this  desira- 
ble object  The  census  of  population  and  statistics,  now  taken  once 
in  ten  years,  might,  in  the  interval,  thus  be  annually  obtained  suffi- 
ciently accurate  for  practical  purposes. 

All  which  is  respectfully  submitted. 

Hbitrt  L.  Ellswobth. 

Hon.  John  White^  l^eaker  qfthe  House  of  Representatives. 
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Alarm  for  coaches,  W.  Hunt,  N.  Y.,  July  30. 

Andirons,  constructing  feet  of  brass,  J.  Griffiths,  N.  Y.,  March  15. 

Andirons,  pedestal,  Edmd.  Smylie,  N.  Y.,  Feb.  1. 

Andirons,  repairing  and  finishing,  E]dmd.  Smylie,  N.  Y.,  Feb.  02. 

Apple  mill,  H.  E.  Faine  and  S.  H.  Russell,  Le  Roy,  Ohio,  March  5. 

Apples,  machine  for  grinding.  Const.  Weeks,  Paris,  N.  Y.,  April  9. 

Aqueduct,  J.  M.  Benham,  Bridgewater,  N.  Y.,  Aug.  29. 

Auger,  screw,  Judson  Smith,  Derby,  Conn.,  July  13. 

Axletrees  and  boxes,  Cyrus  Beach,  Newark,  N.  J.,  June  26. 

Bark  mill,  cast  iron,  Wm.  Torrey,  Westbrook,  Me.,  Sept.  13. 

Bed-sacking,  mode  of  tightening,  J.  R.  Simpson,  Boston,  Mass.,  July  10. 

Bedsteads,  sacking  bottoms,&c.,  Dan.  Powles,  Baltimore,  Md.,  Jan.  26. 

Beehive,  Cuthbert  Wiggins,  Fayette,  Pa.,  Feb.  27. 

Bellows,  Jesse  Dixon,  Pittsborough,  N.  C.  June  11. 

Bellows,  J.  S.  Wilberts,  Chili,  N.  Y.,  June  12. 

Beer,  brewing  spruce,  Wm.  Dezeau,  Philadelphia,  Pa.,  May  31. 

Blower  for  coal  grates,  R.  Fuller  and  T.  Thomas,  N.  Y.,  May  22. 

Blowing  and  striking  for  blacksmiths,  L.  Hoyt  and  E.  Pierce,  Poult- 

ney,  N.  Y,  March  3. 
Boat,  passing  canal  locks,  R.  Graves,  Brooklyn,  N.  Y.,  July  26. 
Boats,  for  transporting  on  canals,  &c.,  R.  P.  Bell,  N.  Y.,  July  13. 
Bobbin,  tube  for  spinning  cotton,  B.  Hutchison,  Philadelphia,  Pa., 

Oct.  18. 
Bogging  machine.  Squire  Collins,  Hillsdale,  N.  Y.,  Feb.  22, 
Boilers  for  anthracite,  J.  Barker,  Baltimore,  Md.,  Feb.  7. 
Boilers,   supplying  steam  uniformly,  I.  Doolittle,  Bennihglojx,'Vt., 

June  1.        > 
Boilers,  constructing  steam,  Eb.  A.  Lester,  Boston,  Mass.,  May  14. 
Boilers  for  steam  engines,  J.  Pool,  Sheffield,  England,  May  14. 
Boot,  constructing,  T.  Thorp,  Richmond  co.,  N.  C,  Aug.  ♦31. 
Boot  crimper,  Saml.  Moorehouse,  Eastport,  Me.,  June  Ifr^ 
Boots  or  shoes,  mode  of  holding,  Saml.  Nourse,  Danvers,Mass.,  Dec.  8. 
Boring  earth,  J.  R.  Failing,  Canajoharie,  N.  Y.,  June  13. 
Boring  and  tenoning  machine,  D.  Sperry,  Colchester,  Conn,,  Feb.  18. 
Boxes,  self-fastening,  T.  Mussey,  New  London,  Conn.,  June  11. 
Brick  frames,  for  raising  portable,  R  Mann  and  G.  Hill,  Rochester,  N. 

Y.,  July  21. 
Brick  press,  A.  B.  Crossman,  Huntington,  N.  Y.,  Feb.  9.* 
Brick  press,  John  Howe,  Alna,  Me.,  May  18. 
Brick  press  and  moulding,  J.  McDonald,  N.  Y.,  April  2^. 
Brick  machine,  D.  Rising,  Alchester.  Vt.,  March  21. 
Brick  and  tile  machine,  E.  Fisk  and  B.  Hinkley,  Fayette,  Me.,  Sept.  8. 
Bricks,  machine  for  mixing  earth  for,  D.  K.  Hill,  Richmond  co.,  Geo., 

Feb.  17. 
Bridges,  Wm.  Woodmansee,  Kingston,  N.  Y.,  March  6. 
Bridges,  T.  P.  BakeweM,  Pittsburg,  Pa.,  May  15. 
Bridges  with  draws,  G.  Wilkinson,  White  Creek,  N.  Y.,  May  5. 

24* 
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Bugle,  Kent,  R.  WUUs,  West  Point,  N.  Y.,  Nov.  10. 

Building  vessels,  &c.,  T.  W.  Bakewell,  Cincinnati,  Ohto,  Febi  n. 

Buildings,  removing,  Sim.  Bfown,  N.  Y.,  July  31. 

Burning  lime  and  bricks  and  boiling  kettles,  Sol.  Hill,  New  Milford, 

Ct,  Feb.  12. 
Bush  for  millstones,  Nat.  Taylor,  Urbana,  N.  Y.,  Jidy  23. 
Calicoes,  etching  steel  mills  for,  D.  H.  Mason,  Philada.,  Pa.,  Oct  30. 
Cane  Juice,  clarifying,  Wm.  J.  Mclntoch,  Georgia,  March  7. 
Card  teeth,  cutting,  J.  Lamb,  Leicester,  Mass.,  August  1. 
Carding  machine,  Jno.  Tilton,  Newton,  Conn.,  Sept.  8. 
Cai^eting,  J-er.  Bfciiley,  Philadelphia,  Pa.,  AprU  7. 
Carriages,  Theo.  Brooks  and  D.  W.  Eames,  Rutland,  N.  Y.,  Dec  26. 
Carriages,  W.  &  J.  Jessup,  Guilford  co.,  N.  C.,  June  1. 
Carts  for  removing  earth,  Jer.  Price,  Lockport,  N.  Y.,  May  18. 
Cement,  hydraulic,  £z.  Guilford,  Washington,  D.  C,  Jan.  16. 
Cement,  imitation  of  marble,  Ben.  Trembly,  N.  Y.,  Nov.  13. 
Cement,  for  roofs  of  houses,  &c.,  Chs.  Clinton,  N.  Y.,  July  13. 
Chair,  Edmund  Daley,  Baltimore,  Md.,  Feb.  9. 
Chair,  repairing  and  finishing,  Jacob  Daley,  Baltim(Nre,  Md.,  Feb.  22. 
Cheese  nets,  L.  M.  Norton,  Litchfield,  Conn.,  June  4. 
Chimneys,  crank  and  wheel  dampers  for,  J.  Reilly  and  J.  Flanagan, 

Waynesboro',  Pa.,  March  10. 
Chisel,  bearded  mortising  machine,  S.  Metcalf,  Wilmington,  Vt., 

Jan.  17. 
Churn^  S.  L.  Bagley,  Hillsdale,  N.  Y.,  March  24. 
Churn,  Levi  Rosencrans,  Urbana,  N.  Y.,  May  19. 
Chum,  E.  Spain,  Mount  Holly,  N.  J.,  April  23. 
Chum,  D.  Sheldon,  Poultney,  Vt,,  Sept.  13. 
Churn,  N.  Whitney,  Augusta,  Me.,  May  7. 
Churn,  rocking,  J.  G.  Piullip,  Kinderhook,  N.  Y.,  Feb.  15. 
Clock,  wood  wheel,  30  hours,  H.  G.  Dyar,  N.  Y.,  Nov.  6. 
Cloth  sheering,  J.  Collins,  Anson,  Me.,  March  6. 
Cloths,  washing  and  scouring,  J.  Goulding,  Dedham,  Mass.,  July  12. 
Cock  for  hydrants,  valve,  B.  Stancliff,  Philadelphia,  Pa.,  May  15. 
Combs,  ornamenting,  U.  Bailey,  West  Newbury,  Me.,  Nov.  15. 
Combs,  &c.,  rolling  the  backs  of,  N.  Bish(^,  Danbury,  Conn.,  Nov.  17. 
Composition,  marble,  granite,  Slc,  L.  Mathey,  Brooklyn,  N.  Y.,  Mch.  7. 
Cooking  apparatus,  I).  Westetfield,  N.  Y.  March  24. 
Copperas,  making,  L  Tyson,  Baltimore,  Md.,  Feb.  15. 
Cordage,  by  machinery,  R.  Graves,  Brooklyn,  N.  Y.,  July  25. 
Cork  cutter,  Luther  Hills,  Boston,  Mass.,  June  18.. 
Cork  cutting  machine,  Geo.  Rawlings,  Philadelphia,  Pa.,.  Oct  30. 
Corn  crusher,  S.  H.  Giannett,  Greenville,  Tenn.,May  25. 
Com  sheller,  Thomas  Newman,  Guilford  co.^N.  C,  Feb.  7. 
Corn  sheller,  longitudinal,  G.  E.  Waring,  Poundbiudge,  N.  Y.,  Mch.  16. 
Cotton  bagging,  spinning,  J.  C.  Dewees,  Mason  co.,  Ky.,  Dec.  2S. 
Cotton,  cleaning  Sea  Island,  Je&se  Reed,  Marshfield,  Mass.,  Aug.  10- 
Cotton,  packing,  Wm.  Thomas,  Richmond  co.,,N.  C.,Feb.  15. 
Cotton  and  hay  press,  T.  D.  Wilson,  Corydon,  Ind.,  June  6. 
Cotton  press,  R.  Jemigan,  Waynesburg,  N.  C,  May  15. 
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Cotton  press,  P.  White,  Chatham  co.,  N.  C,  Feb.  19. 

Cotton  ro»ving^  Gilbert  Brewster,  Poughkeepsie,  N.  Y.,  March  98. 

Cotton  spindle,  B.  Brundred,  Oldham,  N.  Y.,  July  14. 

Culinary  fixtures  for  anthracite,  J.  F.  Walters,  Philada.,  Pa.,  June  8. 

Cutter,  cant  twist  blade  for,  C.  C.  K.  Beach,  Portland,  Me.,  Not.  10. 

Cutting  machine  for  metals,  J.  H.  Hall,  Harper's  Ferry,  March  7. 

Dearbmis,  balance  on,  S.  Blaisdel)^  Lancaster,  Ohio,  Oct.  10. 

Distilling,  J.  M.  Aiken,  Philadelphia,  Pa.,  August  3D. 

Distilling,  Wm.  Ck)ke,  Cabinpoint,  Va.,  Oct  30. 

Distilling,  J.  Liisk,  Butler  co.,  Ohioy  Dec.  22. 

Distilling  by  escape  steam^  D.  Embree,  N.  Richmond,  Ohio,  Dec.  3. 

Distilling  spirits,  fermenting  and,  I.  Belknap,  Millersburg,  Pa.,  July  20. 

Dividing  engine  for  scales,  S.  Hedge,  Windsor,  Vt.,  June  20. 

Dyeing  and  polishing  leather,  S.  Gooillar^,  Boston,  Mass.,  June  97. 

Earth  from  canals,  hauling,  0.  Phelps,  Lansing,  N.  Y.,  July  16. 

Engines,  constructing,  E.  A.  Lester,  Boston,  Mass.,  May  14. 

Fanning  mill,  Enoch  Walker,  Springfield,  Pa.,  Sep.  20. 

Flax  pressing,  H.  Schoonhoven,  Poultney,  N*  Y.,  Dec.  11^ 

Flax  thrashing  and  breaking,  P.  Barker,  Worthington,  Ohio,  Aug.  20. 

Piame  chain,  David  Lesley,  N.  Y.,  Nov.  19. 

Fill  catting  machine,  M.  Petre,  Womelsdofi*,  N.  Y.,  Deo.  20. 

Fur,  separating  hair  from,  John  McDonald,  N.  Y.,  Sept.  1 1. 

Gas  and  heated  air  in  aid  of  the  power,  M.  Ward,  Baltimore,  Md., 

May  15. 
(xas  light  from  cotton  seed,  D.  Olmsted,  New  Haven,  Conn.,  July  21. 
Gases  procured  in  charring  wood,  S.  J.  Jones,  Philada.,  Pa.,  Jan.  17. 
Gate  for  canals,  safety.  Van  Dom  and  J.  Glenn,  N.  Y.,  May  14. 
Glass,  combination  of  moulds  in  forming,  G.  and  P.  C.  Dununer  and 

J.  Maxwell,  Jersey  City,  N.  J.,  Oct.  16w 
Glass,  moulds  for  preparing^  P.  C.  Dummer,  Jersey  City,  N.  J.,  Oct.  16. 
Glass  knobs  dressed  at  one  operation,  J.  Robinson,  Pittsburg,  Pa.  Oct.  6. 
Grain,  cleaning,  J.  Tyler,  Claremont,  N.  H.,  May  1 1^ 
Grist  mill,  W.  Adams,  Guilford,  N.  C,  July  18. 
Gristmill,  A.  Bencine,  Caswell,  N«C.,  Jan*.  16. 
Grist  mill,  Wm.  Benbow,  Guilford  co.,  N,  C,  Jan.  19. 
Grist  mill,  A.  and  J.  Coe,  Goiilford  co.,  N.  C,  July  21. 
Grist  mill,  A.  Delap  and  A.  Eve,  Guilford  co.,  K  C,  May  3L 
Grist  mill,  Wm.  W.  Forward,  Hartford,  Conn.,  June  18. 
Grist  mill,  T.  Newman,  Guilford  co.,  N.  C,  Feb.  6. 
Grist  mill,  B.  Overman^  Greenbury,.N.  C.,.  Sept.'  28. 
Grist  miU,  J.  Robinson,  Buckskin  Township,.  OhiOj  Dec.  14. 
Grist  mill,  R.  S.  Thomas,  Rockingham,  N.  C:,  June  4. 
Grist  mill,  Wm,  A.  Turner,  Plymouth,  N.  C,  June  27. 
Grist  mill,  crusher  and  sheller,  J.  G.  Morse,  Randolph  coi^  N.  C, 

March  20. 
Grist  mill,  improvement  on  Mendenhall's,  S.  Lawing  and  J.  Mon- 

tcith,  Statesville,  N.  C,  June  11. 
Grist  mill,  sugarloaf  and,  S.  and  P.  Moore,  Mt.  Tirzah,  N.  C:,  Juae  1 5. 
Gon  lock,  S«  Cromwell,  Edgecomb,  Me.,  Feb.  3. 
Gun  lock,  percussion,  M.  Davis^  Mayville^  N.  Y.,  July  10. 
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Gun  lock,  percusaioiiy  Wm.  A.  Hart,  Fredonia,  N.  Y.,  Feb.  20. 
Hammer,  foot  trip,  E.  Pierce  andJ.  Hathaway, Poultney, Vt, Oct  19. 
Harrow  teeth,  Wm.  McConaughey,  New  Garden,  Pa.,  Feb.  16, 
Hat  bodies,  setting  up,  J.  Grant,  Providence,  R.  I.,  April,  10. 
Hats,  gearing  of  cones  for  bowing,  T.  F.  Mayhew,  Boston,  Mass., 

Aug.  22. 
Hats,  stiffening  of  waterproof,  S.  Hemstead,  Jr.,  St.  Charles  co..  Mo.,. 

May  26  and  Oct.  26. 
Hatters'  cards,  or  jacks,  making,  J.  C.  Seely,  Dutchess  co»,  N.  Y., 

March  15. 
Heat,  evolution  and  management  of,  E.  Nott,  Schenectady,  N.  Y., 

May  30. 
Heaving  down  vessels,  J.  Crowninshield,  Salem,  Mass.,  Oct  19. 
Hides,  protecting  from  moths,  Saml.  Storm,  N.  Y.,  Feb.  17. 

Hoes  by  roUing  cast  steel,  >  ^.j^y  g^j^j^^^  Colchester,  Conn.,  Jan-  ID. 

xioes,  01  cast  iron,  3 

Hoes,  harrows  and  ploughs,  J.  Cheatham,  Providence  Inn,ya.,  July  31* 

Hoes,  pronged,  Jos.  Wilson,  Marlborough,  N.  H.,  Sept  20. 

Hoes,  &c.,  ploughing  and  weeding,  Wm.  Carmichael,  Sand  Lake,  Nv 

Y.,  July  28. 
Hollow  ware,  wooden,  E.  Briggs,  Perry,  N.  Y.,  July  30* 
Homony  mill,  Robt.  Campbell,  Marlinsburg,  Va.,  April  9. 
Hoop  and  sheet  iron  manufactory,  J.  H.  Pierson,  Ramapo  Works,  N. 

Y.,  Dec.  24. 
Horse  yoke.  Ad.  Allen,  Troy,  N.  Y.,  June  29. 
Horse  and  hay  rake,  Jer.  Bailey,  Philadelphia,  Pa.,.Mch.  3a 
Hubs,  cast  iron^  Benj.  Lyman,  Manchester,  Ct,  Nov.  6. 
Hydraulic  elevator,  D.  Corey,  N.  Y.,  Aug.  31. 
Hydraulic  machine,  Jac.  Roup,  Kenhawa,  Va.,  Oct  6. 
Inlaying  gold  in  tortoise  shell,  U.  Bailey,  West  Newbury,  Me.,  Feb*  23; 
Iroii,  rolling,  Ab.  S.  Valentine,  Bellefonte,  Pa.,  June  3. 
Jointing  boards,  Ei.  JJ.  Clarke,  Daniascas,  Pa.,  Jan.  31. 
L^mp  for  boiling  water,  T.  G.  Fessenden,  Boston,  Mass.,  Jan.  31. 
Lathe  for  turning,  Wm.  Patrick,  Leverett,  Mass.,  April  24. 
Leather,  making  wafer-proof,  D,  Kiser,  N.  Y.,  Nov.  19. 
Lever  gained  power,  E.  G.  Pitch,  Blakely,  Ala»,  Oct  5. 
Lime  kiln,  Abel  Jeanes,  Mill  Creek  Hundred,  DeL,  Feb.  15. 
Liquors,  testing  strength  of,  Wm.  Cornell,  Brooklyn,  N.  Y.,  Aug.  20l 
.  Locks,  J.  Brown  and  G.  W.  Robinson,  Providence,  R.  I.,  Feb.  20. 
Locks,  percussion,  M.  Davis,  Mayville,  N.  Y.,  July  10. 
Locks,  percussion,  Wm.  A.  Hart,  Fredonia,  N.  Y.,  Feb.  20. 
Locks,  percussion,  Jos.  Shattuck,  Jeflferson  co.,  Ohio,  Nov.  10. 
Locks,  percussion  lever,  J.  Ambler,  Jr.,  S.  New  Berlin,  N.  Y.,  Oct  16. 
Locks,  percussion  magazine,  J,  B.  Lowry,  Mayville,  N.  Y.,  Sept  11, 
Loom  for  figured  goods,  H.  Baker,  North  Salem,  Aug.  31. 
Loom,  power,  Wm.  B.  Leonard,  Fishkill,  N.  Y.,  May  23. 
Marine  railway,  Jos,  Webb,  N,  Y.,  May  14. 
Marine  railway,  J.  Wood  and  P.  A.  Sabalan,  N.  Y.,  Oct.  6. 
Mill,  horizontal,  Jon.  Reynold,.  Amenia,  N.  Y.,  March  15. 
Moccasins,  water^proof,  John  Syms,  N.  Y.,  Nov.  j4. 
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Mortar  machine  and  grinding  apples,  J.  H.  Sheeler  and  J.  S.  Wilbert, 

ChiJi,  N.  Y.,  June  12. 
Mortising  machine,  A.  Greenleaf  and  H.  Amidon,  Mexico,  N.  Y. 

Dec.  28. 
Mortising  machine,  Simon  Le  Roy,  Mexico,  N.  Y.,  July  10. 
Mortising  and  tenoning  timber,  J.  McClintic,  Chambersburg,  Pa., 

March  31. 
Navigation,  improvement  in,  John  J.  Giraud,  Baltimore,  Md.,  Jan.  31. 
Oil  from  flaxseed,  D.  Dodge,  Hamilton,  Mass.,  May  14. 
(hrens,  heating  rooms,  &c.,  Mich.  Porteaux,  Richmond,  Va.,  Jan.  17. 
Paddles,  folding  boat,  E.  Jenks,  Colebrook,  Conn.,  June  13. 
Paddles,  water,  John  J.  Giraud,  Baltimore,  Md.,  Sept.  18. 
Paint  mill,  Allen  Holcomb,  Butternuts,  N.  Y.,  May  14. 
Paint  mill,  horizontal  cast  iron,  O.  Packard,  Wilmington,  Vt.,  Feb.  12. 
Paper  finishing,  Ira  White,  Newburg,  Vt.,  Feb.  28. 
Paper  machine  trimming,  J.  McClintic,  Chambersburg,  Pa.,  Mch.  31. 
Pianos,  horizontal,  T.  Loud,  Jr.,  Philadelphia,  Pa.,  May  15. 
Pipes,  tubes,  &c.,  Jos.  Putnam,  Salem,  Mass.,  Jan.  17. 
Piston,  rotative,  J.  M.  Cooper,  Guildhall,  Vt,  July  16. 
Plane  or  jointer  irons,  Chas.  E.  West,  Colchester,  Conn.,  Jan.  10. 
Plane  stocks  of  cast  iron,  H.  Knowles,  Colchester,  Conn.,  August  24. 
Plane,  turner,  sliding,  Jon.  Sparrow,  Portland,  Me.,  Dec.  26. 
Planing  machine,  Jos.  Rechm,  Savage  Factory,  Md.,  Nov.  1. 
Plough,  Wm.  Beach,  Philadelphia,  Pa.,  June  2T. 
Plough,  R.  Rhodes,  Charlottesville,  Va.,  Feb.  2a 
Plough,  angular,  John  Lupton,  Va.,  July  31. 
Plough,  bar  share,  Eli  Pugh,  Chathan  co..  Conn.,  Dec.  24. 
Plough,  cast  iron,  R.  Sweenney,  Warren  co.,  Ohio,  May  18. 
Plough,  for  planting  corn,  B.  Murphy,  Union  District,  S.  C,  Dec;  31'. 
Plough,  for  planting  corn,  H.  Russell,  Litchfield,  Me.,  Jan.  16. 
Plough,  right  and  left,  Geo.  Dolfer,  Frederick  Town,  Md.,  Aug.  20. 
Plough,  twm,  N.  G.  Cryer,  Wentworth,  N.  C,  March  24. 
Polishing  hard  and  soft  substances,  B.  Green,  Hartford,  Vt.  Mch.  2T. 
Power  by  certain  fluids,  M.  J.  Brunei,  London,  England,  Mch.  30. 
Preserving  butter,  eggs,  &c.,  H.  Edmonston,  Pike  Creek,  Md.,  Apr.  26. 
Printing  press,  S.  J.  Couillard,  Boston,  Mass.,  July  14. 
Propelling  boats,  Elisha  Fuller,  Providence,  R.  I.,  March  2. 
Propelling  boats,  &c.,  Elijah  Bryan,  N.  Y.,  Dec.  22. 
Propelling  machinery  by  weights,  C.  Broyles,  Tellico,  Tenn.,  Oct  19. 
Propelling  machinery  of  all  kinds,  Wm.  Stanton,  Centre  Township, 

Pa.,  April  23. 
Pump,  for  steam  boilers,  A.  Judson,  Sweden,  N.  Y.,  Feb.  24. 
Pumping  vessels  by  wind  power,  T.  Brownell,  N.  Y.,  March  23. 
Railway  carriage,  R.  P.  Morgan,  Stockbridge,  Mass.,  July  37. 
^ke,  hand  hay,  A.  Foster,  Auburn,  N.  Y.,  Dec.  9. 
Kake,  hay  and  grain,  M.  and  S.  Pennock,  East  Marlboro',  Pa.,  Feb.  1 7. 

S^e  and  hoe  bandies,  turning,  A.  Sperry,  Rotterdam,  N.  Y.,  Dec.  26. 
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Rake  teeth,  turning  tenons  for,  J.  W.  Sweet  and  W.  Stedman^  Beik- 

sbire,  Mass.,  March  5. 
Ric6  cleaning  and  hulling,  J.  CampbeU,  Winsborough,  S.  C,  May  3. 
Rice  and  coflfee  cleaning,  E.  Welder,  Jersey  City,  N.  J,,  Nov.  6. 
Rooms,  warming,  A.  S.  McAllister  and  J.  Iggett,  Salem,  N.  Y.,  Dec  15^ 
Rope  layer,  (jack  and  breast  workj  D.  Myerle,  Philada.,  Pa.^  Mch.  9. 
Sack  shoulderer,  L.  Rice,  Clarksborough,  N.  J.,  August  3. 
Safety  valve,  chimney  smoke,  &c.,  J.  H.  Schreiner,  Philadelphia,  Pa., 

July  31. 
Salt  manufacture,  B.  Byington,  Salina,  N.  Y.,  Feb.  21. 
Saw  mill,  A.  Bencine,  Milton,  N.  C,  June  4. 
Saw  mill,  B.  Overman,  Greensbury,  N.  C,  Dec.  11. 
Saw  mill,  J.  Spafibrd,  Ipswich,  Mass.,  June  23. 
Saw  mill,  of  Johnson's,  A.  B.  Graham,  Lee,  Mass.,  Sept*  28. 
Saw  mill,  reciprocating,  Wm.  Kendall,  Waterville,  Me.,  Dec.  51. 
Saw  mill,  reciprocating,  Wm.  Kendall,  Jr.,  Waterville,  Me.  Nov.  23: 
Saw  sett,  spring,  J.  Baggs,  Philadelphia,  Pa.,  Oct  4. 
Saw,  two  edged,  M.  Casa  and  A.  Bull,  Caroline,  N.  Y.,  August  31. 
Scagliola,  shining,  S.  Pinistre,  N.  Y.,  June  18. 
Scurvy,  preventive  from,  J.   M.   Armour,  Frederick  Town,  McL, 

Sept.  28. 
Sheaves  for  shipping,  cast  iron,  F.  Seymour,  Plymouth,  Mass.,  Dec  2d. 
Shingle  machine,  J.  Daley,  Baltimore,  Md.,  Sept.  27. 
Shingle  machine,  G.  W.  Dana,  Rutland,  Vt.,  Sept.  20. 
Shingle  machine,  improvement  on  Hawes',  G.  A.  Hoard,  Antwerp, 

N.  Y.,  Sept.  30. 
Shingle,  manufacturing,  P.  Hawes,  Lockport,  N.  Y.,  March  30. 
Shingle,  manufacturing,  O.  Wheeler,  Rochester,  N.  Y.,Nov.  10. 
Shingle,  sawing  machine,  N.  Swift,  Lebanon,  Conn.,  April  27. 
Shovels,  making,  0.  Ames,  Easton,  Mass.,  March  5. 
Shuttle,  mode  of  throwing,  J.  Goulding,  Dedbam,  Mass.,  August  24. 
Sleigh  shoes,  cast  iron>  E.  Trask,  Saugerties,  N.  Y.,  Oct.  6. 
So&  bedstead,  J.  R.  Penniman,  Boston,  Mass.,  August  22. 
Spectacles  and  single  eye  glasses,  S.  Newton,  Washington,D.C.,  Dec  22. 
Spindles,  preventing  friction  on,  J.  G.  Sholtz,  Rockaway  Township, 

Ohio,  July  6. 
Spinner,  Brown's  vertical,  H.  Wilson,  Pomfield,  N.  Y.,  July  13. 
Spinner,  family,  Wm.  Jones,  Thornville,  Ohio,  July  27. 
Spinner,  for  wool,  B.  Lapham,  Queensbury,  N.  Y.,  June  29. 
Spinning  machine,  N.  Remington,  Geneva,  N.  Y.,  April  21. 
Spinning  wool  and  cotton,  W.  Church,  Birmingham,  Eng.,  July  11. 
Spur  for  bevel  gearing,  C.  Neer,  Waterford,  N.  Y.,  Msurch  9. 
Staves,  preparing  for  truss  hoop,  A.  Amsden,  Bloomfield,  N.  Y., 

July  ?7. 
Steam  and  rotary  wheel,  F.  Harris,  Albany,  N.  Y.,  July  10. 
Steam  engine,  J.  Maynard,  Ovid,  N.  Y.,  June  15. 
Steam  engine,  W.  P.  Wing,  Newburg,  Vt.,  August  17. 
Steam,  generating,  L.  Silliman,  Albany,  N.  Y.,  Jan.  19. 
Steam,  heating  by  escape,  A.  Brown,  N.  Y.,  Oct  30. 
Steelyards,  lever  power,  S.  Andrews,  Bridgetown,  Me.,  March  24. 
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Still,  M.  McGregor,  K  Y.,  June  15. 

Stone,  dressing,  drilling  and  cutting,  H.  Bourne,  Salem,  Mass.,  At^.  3. 

Stone,  hewing  and  hammering,  C.  B.  Reed,  West  Bridgewater,  Mass., 

Jime  £7. 
St07e,  air  funnel,  H.  Wales,  Randolph,  Mass.,  May  18. 
Store,  cast  iron  foot,  6.  W.  Robinson,  N.  Y.,  June  2. 
Straw  cutter,  T.  Benbow,  Guilford,  N.  C,  Feb.  16. 
Straw  cutter,  L.  Durham  and  J.  H.  Pleasants,  Halifax  co.,  Va.,  July  27. 
Straw  cutter  and  corn  shelter,  C.  Chamberlain,  Amenia,  N.  Y.,  Mch.  15. 
Stomps,  machine  for  raising,  A.  Pratt,  Jackson,  N.  Y.,  August  17. 
Suspenders,  E.  Chesterman,  N.  Y.,  June  19. 
Suq^enders,  A.  L.  Van  Horn,  Philadelphia,  Pa,,  Feb.  2%. 
Tailor's  square,  J.  G.  Wilson,  N.  Y.,  Feb.  28. 
Tanning,  0.  Cogswell,  Cincinnati,  Ohio,  Sept  18. 
Team  scraper  or  shovel,  G.  Davis  and  J.  Price,  Lockport,  N.  Y,,  May  12. 
Teeth,  engrafting,  E.  A.  Bigelow,  Brandon,  Vt.,  March  8. 
Templets,  spring,  A.  Jenks,  and  J.  Clewell,  Holmsburg,  Pa.,  Mch.  19. 
Thrashing  machuie,  E.  B.  Pike,  Litchfield,  Me.,  Oct.  5. 
Thrashing  machine,  vibrating,  M.  Pennock,  Kennett's  Square,  Pa., 

May  26. 
Thrashing,  winnowing  and  flax  breaking  machine,  E.  Warren,  N.  Y., 

August  11. 
Tide  miU,  R.  Spedden,  Talbot,  Md.,  August  1. 
Tire,  bending,  W.  James,  Ashford,  Conn.,  July  14. 
Tobacco,  manufacturing,  J.  Ambler,  Jr.,  Richmond,  Va.,  April  3. 
Tread  wheel,  C.  Watson,  Addison  township,  Ohio,  Dec.  22. 
Tubs  of  clay,  machine  for  making,  J.  H.  Rowen  and  H.  Wise, 

Fredericktown,  Pa.,  May  10. 
Tubs,  making  wood  sides  of,  J.  Bailey,  Philadelphia,  Pa.,  April  7. 
Type  caster,  mechanical,  J.  Sturdevant,  and  E.  Starr,  Boston,  Mass., 

Oct  23. 
Vessels, raising  by  cradle  screw, C.  Miner,  Lynn,  Ct,Oct  12  &  Nov.  16. 
Vessels,  slinging  yards  of,  I.  Carver,  Jr.,  Prospect,  Me.,  Dec.  11, 
Vests,  spring  stiffener  for,  J.  D.  Shute,  Boston,  Mass.,  Dec.  5. 
Victualler,  B.  C.  Burdett,  N.  Y.,  August  4. 

Washing  clothes  and  shelling  corn,  B.  Rice,  Denmark,  N.  Y.,Nov,  23. 
Washing  machine,  D.  Beard,  Buflalo,  N.  Y.,  June,  27. 
Washing  machine,  M.  Cass,  Caroline,  N.  Y.,  July  29. 
Washing  machine,  F.  Kelsey,  Middletown,  Conn.,  Sept.  28. 
Washing  machine,  C.  Stone,  Middleburg,  Conn.,  Feb.  17, 
Watch  keys,  J.  S.  Davis,  Providence,  R.  I.,  April  3. 
Watch  seals,  S.  Davis,  P.  Babbett  and  H.  P.  Grunnell,  Providence,  R. 

I.,  March  3. 
Water  gate  for  penstocks  or  flumes,  H.  Potes,  Christianburg,  Va., 

Jan.  9. 
Water  gate,  opening  and  shutting,  0.  Packard,  Wilmington,  Vt., 

Feb.  12. 
Water  power,  apparatus  to  wheels,  R.  and  T.  McCnlloch,  Albemarle 

CO.,  Va.,  May  26. , 
Water  raised  by  revolving  wheel,  H.  Miller,  Allentown,  Pa.,  July  sts. 
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Water  raised  by  steam  power,  6.  Fleming,  Goochland,  Va.,  Apr.  1^4. 

Water  wheel,  J.  D.  Wilcox,  Corydon,  Ind,,  June  7. 

Water  wheel  for  saw  mill,  T.  Shute,  Tenn.,  March  6, 

Water  wheel  for  saw  and  grist  mills,  J.  Dennison,  Lancer  Township, 

Ohio,  August  2%. 
Water  wheel  for  steamboats,  R.  L.  Stephens,  Hoboken,N.  J,,  Apr.  10. 
Water  wheel,  letting  water  on,  J.  Ammon,  Rockingham,  Va.,  June  8. 
Water  wheel,  letting  water  on,  M.  Hilderbrand,  McMinn  co.,  Tenn^ 

Nov.  10. 
Water  wheel,  screw,  E.  Skinner,  Sandwich,  N.  H.,  Sept  11. 
Wheels,  float,  Stacy  Costill,  Philadelphia,  Pa.,  Oct.  17. 
Wheelwrights*  assistant,  C.  W.  Beach,  Scoharie,  N.  Y.,  March  16. 
Wheelwrights'  assistant,  J.  Sitton,  Pendleton,  S.  C,  Feb.  15. 
Wind  mill,  horizontal,  T.  P.  Jones,  Newcastle,  Del.  Feb.  16. 
Wool,  improvement  in  composition  to  start  the  oil  in,  J.  Goulding, 

Dedham,  Mass.,  August  24. 
Wool,  manufacturing,  April  27. 
Wool,  manufacturing,  &c.,  July  10. 
Wool,  manufacturing,  August  24. 
Wool,  &c.,  manufacturing,  Dec.  15. 
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J.  Goulding,  Dedham,  Mass. 
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ClTtl  Ensineerins* 

rOB  TBS  JOUBJTAL  OP  THK  FBAHKLIW  IKITITim. 

Description  o/Howe^s  Patent  TVuss  Bridge^^  carrying  the  Western 
Railroad  over  the  Connecticut  River  at  Springfield^  Massachu- 
setts.     By  Lewis  M.  Prevost,  Jr.,  C  E. 

The  accompanying  drawing  is  a  representation  of  the  bridge  built 
across  the  Connecticut  river  at  Springfield,  Massachusetts,  on  the  line 
of  the  Western  railroad. 

Each  truss  is  formed  of  a  system  of  main  braces^  A,  A,  A,  seven 
inches  square,  of  white  pine,  inclined  from  the  piers  towards  the  cen- 
tre  of  the  span,  abutting  upon  white  oak  shoulderSy  C,  C,  C,  which  are 
let  into  the  chords  D,  D,  to  a  depth  of  two  inches;  and  counter  braces 
B,  B,  B,  of  the  same  dimensions,  inclined  in  the  contrary  direction, 
passing  between  each  pair  of  main  braces  and  also  abutting  upon  the 
white  oak  shoulders.  The  upper  and  lower  chords  are  composed  of 
planks, forming,  in  all,  six  horizontal  beams  of  sevenby  ten  inches  each. 
The  whole  truss  is  firmly  bound  together  by  the  iron  rods  E,  E,  E, 
two  inches  in  diameter,  passing  between  the  main  and  counter  braces, 
and  through  the  white  oak  shoulders;  having  screws  cut  on  their 
lower  ends,  and  the  lengths  adjusted  by  means  of  burrs  ^  these  suspend- 
ing rods  act  in  lieu  of  the  king  and  queen  posts  usually  employed,  and 
sustain  the  lower  chords,  on  which  the  girders,  F,  repose.  The  spans 
are  180  feet  each,  and  the  deflection  of  the  bridge  in  the  middle  of  a 
span,  during  the  passage  of  a  locomotive  and  train,  by  careful  measure- 
ment, was  found  to  be  only  a  quarter  ofaninch! 

*  See  the  number  of  thu  Journal  for  October,  1841,  page  250,  where  a  biief  ahitract  of  the 
patent  is  g;iven. 
Vol.  hi,  3bd  Skbiis.— No.  5w— Mat,  1842.  35 
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Some  of  the  principal  advantages  of  this  plan  are,  that  the  stress 
comes  upon  the  end  grain  of  the  main  and  counter  braces^  and  is  in 
the  direction  of  their  length — consequently  there  is  not  the  same  danger 
of  the  settling  which  occurs  in  lattice  bridges,  in  consequence  of  the 
crushing  of  the  pins  and  the  splitting  of  the  lattices  at  the  ends — and 
there  being  a  free  circulation  of  air  between  the  main  and  counter  bra- 
cesy  the  bridge  is  not  so  liable  to  the  speedy  decay  which  occurs  in 
lattice  bridges,  wherever  the  lattices  cotne  in  contact.  There  is  also 
less  timber  required  in  Howe's  truss  than  in  Town's. 

For  a  bridge  of  180  feet  span,  there  are  in  Howe's  truss  frames, 
28,636  feet  board  measure. 

For  a  bridge  of  180  feet  span,  there  are  in  Town's  double  lattice, 
46,080  feet  board  measure. 

These  quantities  of  timber  have  been  calculated  for  the  trusses,  or  sus- 
taining parts  only,  of  the  two  plans  respectively;  supposing  each  to 
span  180  feet,  and  the  truss  depth  of  the  former  to  be  eighteen  feet, 
whilst  that  of  the  latter  was  assumed  at  nineteen  feet  eight  inches, 
both  measured  from  the  top  of  the  upper  to  the  bottom  of  the  lower 
chord:  the  roof  and  floor  would  of  course  contain  the  same  quantity 
of  timber  in  both  cases,  and  has  therefore  not  been  included,  being  evi- 
dently unnecessary  in  a  mere  comparatii^e  estimate  of  the  amount 
of  lumber  in  each;  we  must,  however,  observe  that  the  above  de- 
scribed trusses  upon  Howe's  plan,  contain  the  subjoined  quantity  of 
iron, — a  material  not  used  in  the  lattice  bridges — viz : 

Jipproximate  weight  of  iron  in  the  suspending  rods  and 
burrs  of  the  two  trasses  of  one  of  Howe's  bridges, 
of  180  feet  span,  21,100lbs. 

Jipproximate  weight  of  iron  in  the  transverse  top  ties,  710 


Total,  21,810 

Or  neariy,  ninit  and  three-quarter  tons  of  wrought  iron. 

The  usual  cost  of  the  superstructure  of  covered  railroad  bridges, 
upon  the  {dan  above  described,  with  long  spans,  and  for  a  single  track 
railway,  inclusive  of  all  materials,  and  of  the  workmanship,  is  about 
9  22  per  lineal  foot  of  floor. 

In  conclusion,  the  writer  will  add  liis  conviction,  that  in  bridges 
with  spans  equal  to,  or  exceeding,  those  of  the  bridge  at  Springfield, 
the  peculiar  truss  above  described,  will  be  found  superior  in  strength, 
stiffness,  and  durability,  to  those  of  Town's  double  lattice  plan. 

Philadelphia^Jlpril  Sth^  1842. 
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Use  o/Biiuminous  Cements  in  Europe^  and  in  the  United  States. 

Some  time  since,  a  document  came  to  the  Institute,  under  the  frank 
of  the  Department  of  War,  and  for  which  we  presume,  we  are  indebt- 
•d  to  the  kindness  of  Col.  Totten,  Chief  of  the  U.  S.  Engineers. 

This  document  is  entitled  <<  Papers  on  practical  Engineering,  pub- 
lished by  the  Engineer  Department,  for  the  use  of  the  officers  of  the 
United  States  corps  of  Engineers,^'  and  consists  of  a  valuable  essay ~ou 
"Bitumen,  its  varieties,  properties,  and  uses.  Compiled  from  various 
sources  by  Lieut.  H.  W.  Halleck,  U.  S.  Engineer,  under  the  direction 
of  Col.  J.  S.  Totten,  Chief  Engineer." 

We  extract  from  this  essay  the  last  chapter,  (XII)  which  exhibits  in 
an  abbreviated  form,  some  of  the  most  important  results  of  the  expe- 
rience which  has  now  been  had  in  the  use  of  Bituminous  mastics, 
both  in  Europe  and  in  this  country ;  it  was  our  first  design  to  have 
given  a  synopsis  of  the  entire  document,  but  on  perusing  it,  we  found 
that  the  chapter  referred  to,  contained  such  a  summary  of  the  practice 
detailed  in  the  body  of  the  work,  as  in  a  great  degree  to  supersede  the 
necessity  of  any  other  condensation  of  the  subject  matter. 

To  this  extract  we  shall  subjoin  some  remarks  upon  Coyle's  resin- 
ous cement,  its  properties,  and  cost,  as  developed  in  an  experiment, 
made  with  it  on  a  tolerably  large  scale,  in  forming  a  floor  over  the 
arch  of  tlje  Licking  Aqueduct  on  the  Chesapeake  and  Ohio  Canal,  to 
prevent  filtrations. 

This  cement,  which  is  a  factitious  mastic,  having  for  its  basis  the 
common  rosin  of  commerce, — ^was  here  applied  by  Mr.  Coyle,  the  pat- 
entee,* in  person,  under  the  general  supervision  af  one  of  the  Collabor- 
ators for  the  Engineering  department  of  this  Journal. 

Eitnct  tnm  "Pttpen  on  Practical  Engineering,"  published  by  the  United  Statai  Engineer 

Department. 

Cost,  specific  gravity y  proportions  of  ingredients,  fyc,  of  the  Mastic 
used  upon  several  Bituminous  Works  in  Europe, 

The  proportions  of  the  ingredients  for  bituminous  mastic,  as  recom- 
mended by  the  authorities  referred  to  in  the  preceding  pages,  are  very 
&r  from  beinguniform.    And  this  want  of  uniformity  is  not  altogether 

*  The  exdumve  right  of  Mr.  Goyle,  to  apply  the  resinons  cement,  in  each  situationg  a« 
tiiis,  would  certainly  never  atand-  the  test  of  a  forensie  discussion ;  as  may  be  inferred  by  ez- 
aiaiaing  an  extract  from  his  patent,  in  the  number  of  this  Journal  for  June,  1838,  where  the 
claim  k  expressly  stated  to  be, "  the  oipplying  it  (in  places,  or  ▼essels,  which  contain  water) 
so  highly  heated  aa  that  it  shall  expel  the  moisture  therefrom,  so  as  effectually  to  adhere  to 
pebbles,  stones,  wood^  and  other  substances,  with  which  it  comes  into  contact'' 

Now  as  the  Aqueduct  referred  to,  did  not  contain  water  at  the  time  of  the  application  of 
the  cement,  it  was  not  a  caae  within  the  purview  of  Coyle's  patent ;  neither  was  the  use  which 
«u  made  of  it  aC  the  Tieaaary  building,  as  mentioned  in  the  latter  part  of  our  extract. 

25* 
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due  to  the  difference  in  the  quality  of  the  bitumens  used,  for  the 
proportions  are  made  to  vary  considerably,  by  different  persons,  where 
precisely  the  same  materials  are  employed.  Further  experiments  and 
analyses  are  necessary  to  form  definite  rules.  And  we  can  see  no 
reason  why  rules  may  not  be  as  readily  determined  for  the  mastics, 
as  for  the  mortars  and  hydraulic  cements,  provided  we  resort  to  a 
chemical  analysis  of  the  materials,  and  a  strict  examination  of  the 
strength,  hardness,  elasticity ,  specific  gravity,  &c.,  of  the  resulting  mas- 
tics. We  here  give  a  summary  of  the  proportions  of  ingredients,  cost 
of  labor,  and  other  data  from  several  bituminous  works,  in  hopes  that 
they  may  serve  as  a  basis  for  further  investigations.  The  following 
analyses  of  several  of  the  bitiuninous  minerals,  by  M.  P.  Berthier,* 
may  also  be  of  use  in  comparing  the  results  obtained  from  different 
mastics.  It  was  noticed  too  late  to  be  inserted  in  a  more  appropriate 
place. 

Bitumen  qf  SeysseL-^^f  the  bituminous  minerals  of  Seyssel,  there 
are  three  kinds.  1.  A  sandy  mineral.  2.  A  very  fusible  calcareous 
mineral.    3.  A  calcareous  mineral  of  difficult  fusion. 

The  first  of  these  melts  in  boiling  water,  and  becomes  detached  from 
the  stony  matters  to  which  it  was  adherent.  It  rises  to  the  surface, 
or  sticks  to  the  sides  of  the  vessel  in  brown  lumps,  or  forms  a  trans- 
parent coating  of  a  brownish  red  color.    A  rich  specimen  of  it  gave— ^ 

Bituminous  oil,        ,  -        -        .086  >  o:*„,«^„        ia« 

Carbon,        -        -  .        •           .020$  «^^^^^'      -^^^ 

Quartzy  grains,        ^  ..        «       .690 

Caloareous  grains,  -        ^       ,   .d04 

1.000 

In  the  mass  it  is  much  less  rich.  When  purified  by  hot  water,  diis 
bitumen  is  called  la  graisse. 

The  second  variety  is  at  Seyssel  called  asphaJtum.  It  may  be  pul- 
verized andsifted,  but  the  powder  spontaneously  forms  into  balls.  The 
specimen  analyzed  contained  .1 1  of  bitumen,  5.89  of  carbooate  of  lime, 
without  clay,  and  quite  pure.  The  mastic  of  Seyssel  is  prepared  by 
mixjng  nine  parts  of  this  asphaltum  with  one  of  the  mineral  tar  (la 
graissej  extracted  from  the  sand. 

The  third  variety  is  a  compact  limestone,  ia  extremely  thin,  paral- 
lel beds.    It  consists  oi-^ 

Bituminous  mattecj         ^       ^  .         ^loo 

Argile, -     .020 

Sulphate  of  lime,             ^        ^  •         ^012 

Carbonate  of  lime,      ^       ^       -^  -^     .868 


1.000 

Bitumen  ofBelley, — ^This  bituminous  miheral  is  very  similar  to  the 
preceding.  It  is  foimd  in  several  communes  ia  very  considerable 
quantities,  near  the  surface  of  the  ground.  It  is  of  a  Variable  quality. 
A  specimen  yielded — 

*  Aiuial«f  dei  MimM,  too.  13^  Iit.  3;. 
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Carbonate  of  lime,     -        -       .  -       -  J^M 

Carbonate  of  Magnesia,         -        -  .020 

Sulphate  of  lime,        -        -        -        -  .013 

Argile, .023 

Bitumen,         -        .       .       -       -  .120 


1.000 

Bitumen  ofBastenne. — This  bitumen  flows  out  from  several  open- 
ingSy  or  springs,  nuxed  witb  water.  An  analysis  of  the  solid  variety 
gave: — 

?!1T""'  -■-■.■-■  S?^«»"».  •»" 

Fine  quartzysand,mixed  with  argile,  .763 

1.000 

Bitumen  of  Cuba. — This  is  transported  to  Europe  under  the  name 
of  Mexican  asphalt,  or  chapopote.  It  is  a  solid  bitumen,  which  ex- 
ists in  abundance  near  Havana.  It  may  be  used  with  great  advan- 
tage in  paving.  It  consists  of  at  least  two  different  substances,  the  one 
soluble  and  the  other  insoluble  in  ether  and  the  spirits  of  turpentine. 
It  is  the  relative  proportion  of  these  two  substances  which,  imparts  to 
the  different  bitumens  their  peculiar  properties. 

Bitumen  of  Monastier.  (Haute  Loire.) — ^This  does  not  soften  in 
the  least  in  boiling  water,  and  hence  cannot  be  extracted,  by  any  sim- 
ple means,  in  large  quantities.    It  contains — 

Water,  .        -        .        .  .045 

Crfts  and  vapors,  ...  .040 

Quartz  and  mica,  •        -  .600 

Ferruginous  argile>    ...       -  .2ia 

1.000 

The  bitumea  of  Hante  Loire  differs  essentially  from  those  of  Sey- 
nel  and  Bastenne,  by  its  insolubility  in  boiling  water,  audits  solubil- 
ity in  akohol. 

The  following  is  the  quantity  of  material  per  square  yard  of  bitu- 
minous covering,  as  given  in  the  <^  Manuel  pour  P Application  de  P As- 
phalte  du  Val-de-Travers.*' 

For  one  square  yard  of  bituminous  mastic  paving,  at  a  thickness  of 
^  of  an  inch,  there  will  be  required— 

33.10  pounds  of  the  asphaltic  mastic. 
18.39  pounds  of  fine  gravel. 

0.62  pounds  of  mineral  tar. 
Or  the  following  proportions  may  be  used: — 
36.78  pounds  of  the  asphaltic  stone. 

2.84  pounds  of  mineral  tar. 
18.39  pounds  of  fine  graveL 
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For  one  square  yard  of  ordinary  bituminous  coverings  at  a  thick- 
ness of  f\  of  an  inch,  there  will  be  required-^ 
40.46  pounds  of  pure  mastic. 

For  one  square  yard  of  stable  paving  of  the  bituminous  masiic^  at  a 
thickness  o{^^  of  an  inch,  there  will  be  required — 

From  40.46  to  44.14  lbs.  of  the  asphaltic  stone. 
i#       36.78  pounds  of  gravel. 

2.68  pounds  of  mineral  tar. 

Specific  gravity  of  the  mastic  made  from  the  asphaltic  stone  of  the 
Val-de-Travers — 

One  cubic  foot  weighs,        ...        140.99  lbs. 
One  square  yard,  ^^  of  an  inch  thick^        -     41.62    ^ 
One  square  foot,  ^j  of  an  inch  thick,        -  1 . 1 0    '< 

The  specific  gravity  of  the  mastic  of  Pare,  is  140.72  pounds,  per 
cubic  foot,  which  differs  but  very  little  from  the  preceding. 

This  last  mastic,  at  the  manufactories,  costs,  02.25  per  100  lbs. 

A  covering  of  this  mastic,  ^^  of  an  inch  thick,  costs  2 1.01  per  square 
yard. 

The  weight  of  the  different  kinds  of  asphaltic  coverings  recommend- 
ed in  the  manual  of  the  Seyssel  Company,  is  as  follows: — 

First:  A  square  yard  of  the  bituminous  covering  applied  upon 
cloth,  the  surface  being  first  spread  over  with  gravel,  and  the  whole 
resting  on  a  bed  of  mortar  of  a  mean  thickness  of  one  and  a  half  in- 
ches:— 

For  the  mastic,            .....         45.9  lbs. 
"      "  bed, 110.3    " 

Total, 

Second:  The  mastic,  cloth^  and  gravel,  for  one  sq.  yd., 
The  tile,  1  ^^  inches  thick,  the  mortar  included, 

Total, 

Third:  The  mastic,  cloth,  and  gravel,  per  square  yard, 
The  tile,  ^^  of  an  inch  thick,  laid  dry. 

Total, 

Fourth:  The  mastic,  cloth,  and  gravel,  per  square  yard. 
The  tile,  1  -^^  inches  thick, 

Total, 

F\fth:  The  mastic,  cloth,  and  gravel,  per  square  yard, 
The  tarred  paper, 

Total,  4.7.7    « 

The  manual  of  the  Val-de-Travers  Company  gives  four  and  a  half 
or  five  per  cent,  as  the  proportion  of  mineral  tar  to  be  used  for  flag- 
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45.9 
73.6 
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119.5 
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45.9  lbs. 
55.1     *^ 
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u 

45.9  lbs. 
82.7     « 

123.6 

a 

44.1  lbs. 
3.6     « 
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ging  sidewalks,  vestibules,  &c.;  and  seven  and  a  half  or  eight  per 
cent  for  paving  stables,  courts,  and  works  of  that  character.  If  the 
mastic  be  used  for  stables,  the  gravel  should  be  full  one  half  the  whole 
mass.  Mixture  given  for  McAdamized  roads,  one-third  coal  tar,  one- 
third  pulverized  aspbaltic  stone,  and  one-third  fine  sand.  For  point- 
ing wooden  pavements,  the  mastic  is  composed  of  eighty-five  or  ninety- 
parts  of  asphaltic  stone,  five  of  mineral  tar,  and  five  or  ten  of  fine 
sand. 

Captain  Andrfe  used,  at  New  Brisacfc,  for  covering  the  planking  of 
a  draw-bridge,  one  part  by  weight,  of  Lobsann  mastic,  and  seven  parts 
by  weight  of  mineral  tar.  Cost  of  this  covering  per  square  yard, 
80.12. 

Another  mixture  used  for  the  same  purpose,  one  part  of  Lobsann 
mastic,  one  and  a  half  part  of  mineral  tar.     Cost  per  square  yard  $  0.14. 

Captain  Chauvet  used  for  pointing  masonry  at  New  Brisack  a  mix- 
ture of  ten  parts  of  Lobsann  mastic,  and  nearly  one  part  of  mineral 
tar.  The  joints  were  4  -^^^  inches  deep,  and  one-fifth  of  an  inch  wide. 
Cost  of  this  pointing  per  foot  running  measure,  jJ0.3|. 

Major  Tomassin  used  for  pointing  masonry,  at  New  Brisack,  six 
parts  of  Lobsann  mastic  to  one  part  of  mineral  tar.  The  joints  were 
but  ^  of  an  inch  deep,  and  ^^^  of  an  inch  wide.  Cost  of  this  point- 
ing, per  foot,  18-j.^^  cents. 

For  pointing  and  rough  casting  masonry  at  Schelestadt,  Captain 
Duch6  used  thirty  parts  of  Lobsann  mastic  to  one  part  of  mineral  tar. 
Cost  of  this,  per  square  yard,  <80.77. 

The  same  officer  at  Strasbourg,  and  for  the  same  purpose,  used  two 
parts  of  Lobsann  mastic,  and  one  part  of  mineral  tar. 

For  coating  masonry,  at  Valenciennes,  M.  Huz  used  a  mixture  of— 

220  pounds  of  bituminous  mastic, 
110        «     of  linseed  oil, 
6J       «      of  litharge, 
261      «     of  spirits  of  turpentine,  and 
6  cakes  of  Spanish  white. 
Cost  of  a  covering  of  this  mixture,  per  square  yard,  $0,12. 

M.  le  Blanc  gives  the  following  proportions  for  an  artificial  bitu^* 
Diinous  mastic: — 

18  parts  of  pitch  (braisecjj 
18     <«         mineral  tar, 

6  <<         slacked  lime, 
60     «         sand, 

30     «         fine  gravel. 

If  chalk  be  used,  the  following  are  the  proportions: — 

1  part  of  mineral  tar, 

1  **       pitch, 

7  "        chalk, 

2  «        sand, 

.  The  cost  of  a  covering  of  M.  le  Blanc's  artificial  bitnminons  mas- 
^9  ^  of  an  inch  thick,  per  square  yard,  i 
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For  materials,  about         ....         80.12) 

For  workmanship, 0.24 

For  fuel,  utensils,  &c.,        ....  0.031 

Total  cost,  80.40 

M.  Partiot  gives  the  first  cost  of  the  ordinar7  pavements  of  Paris, 
per  square  yard,  $  1.25. 

First  cost  of  bituminous  pavements  of  Paris,  per  square  yard,  jS  1.42. 

First  cost  of  paving  blocks,  six  inches  thick,  composed  of  fragments 
of  stone  and  bituminous  mastic,  per  square  yard,  81.27. 

First  cost  of  a  pavement  of  an  artificial  bituminous  mastic,  y*^  of  an 
inch  thick,  built  on  a  brick  foundation  laid  in  hydraulic  mortar,  per 
square  yard,  81.01. 

First  cost  of  a  natural  bituminous  pavement^  of  the  same  thickness, 
and  of  the  same  kind  of  foundation,  8 1.39. 

First  cost  of  granite  paving,  83.32. 

First  cost  of  Lava  paving  2  j\  inches  thick,  82.24. 

The  composition  used  in  forming  a  floor  in  Assomption  Barracks, 
Paris,  for  one  square  yard,  half  inch  thick,  was  made  of — 

Sand,        -        -        -        "        21.33  pounds. 
Mastic,  ....    39.24         *< 

Mineral  tar,        ...        o.62        « 

The  composition  used  in  covering  casemates  at  Vincennes,  for  one 
square  yard,  half  inch  thick,  was  made  of — 

Sand,       -        -        -        -        21.19  pounds. 
Mastic,  ....   38.88        " 

Mineral  tar,        ...        o.52        ^ 

The  amount  of  coal  required  as  fuel,  to  prepare  the  mastic  for  cover- 
ing one  square  yard,  is  estimated  by  M.  Perrin,  at  10.87  pounds,  and 
the  amount  of  labor  ^  of  a  day's  work.  He  allows  ^  of  the  cost 
for  the  use  of  utensils,  and  profit  of  contractors. 

The  proportions  given  m  the  manual  of  the  Seyssel  company  for 
forming  a  mastic  to  be  used  on  the  caps  of  arches  are : — 

Powdered  asphaltic  stone,       ...       92  parts. 
Mineral  tar, 8" 

If  the  mastic  is  to  be  used  for  roo&: — 

Powdered  asphaltic  stone,       ...        93  parts. 
Mineral  tar, 7     « 

If  it  is  to  be  used  for  flagging : — 

Powdered  asphaltic  stone,        ...        60  parts. 

Mineral  tar, ?*•' 

Gravel, 33     " 

The  following  table  of  prices  of  Seyssel  mastic  is  published  by 
^  Coignet  &  Cie.,  Paris.    Rue  du  Bac,  83:"— 
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Pointing  of  flagging,  110.18  per  linear  yard. 

"Solins,"  0.21        ««  « 

Asphaitic  stone,  eight  and  a  half  francs  (01.59,)  per  100  kilm's.  (220i 
lbs.,)  delivered  at  Marseilles. 

Mineral  tar,  forty  francs  (117.48,)  per  100  kilm's.  (220)  lbs.,)  deliv- 
ered at  Marseilles. 

Asphaitic  mastic,  fifteen  francs  (02.80,)  per  100  kilm's.  (220)  lbs.,) 
delivered  at  Marseilles. 

The  following  prices  (from  "Essay  on  Bitumen,"  London,  1839) 
for  constructing  bituminous  pavements,  &c.,  in  London  and  the  im- 
mediate vicinity,  are  those  given  in  the  advertisements  of  the  Bas- 
tenne  company,  in  the  year  1839. 

Prices.* 

First. — For  the  Materials. 

Pure  mineral  tar,         -        .        *  06.16  per  cwt. 

Mastic,        -        -  .        .        -         2.20  " 

Second. — For  the  Construction  of  Works. 
The  Paving  of  Sidewalks. 


From    50  to    100 

square  fe 

et,  00.27) 

pr.  sq. 

«       100  to    250 

a 

0.24 

t€ 

«        250  to     500 

u 

0.20 

t( 

«        500  to     750 

it 

0.18 

U 

«<        750  to   1000 

u 

0.16 

a 

"      1000  to  2000 

a 

0.14 

a 

«     2000  to  5000 

a 

0.12 

u 

*  In  changing  the  denomination  of  tbeie  prices  from  the  English  to  our  own  ooide,  the 
ibiUiog  b  taken  at  twenty-two  cente,  its  osual  current  Talne  in  the  United  States. 
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0 

Covering  ofRoqfa  and  TWraees. 

From    50  to     100  square  feet,  00.32  pr.  sq.  foot 

"  100  to    250  «  0.29  " 

<«  250  to     500  <<  0.23  « 

«  500  to     750  ^  0.22  « 

«  750  to  1000  «  0.20  « 

«  1000  to  2000  «  0.18  « 

<«  2000  to  5000  «  0.16  « 

Pointing, 

For  filling  up  joints  of  brick-work,  &c.,  the  price  will  vary  from  one 
and  four-fifths  cents  to  two  and  one-fifth  cents  per  foot,  running  mea- 
sure, according  to  the  quantity  of  mastic  used. 

These  prices  are  calculated  for  a  thickness  of  half  an  inch. 

The  following  from  Silliman's  Journal — (Vol.  xxxiv,  No.  2,)  arc  the 
retail  prices,  as  charged  by  the  Seyssel  Company  in  Paris,  for  furnish- 
ing the  raw  materials,  or  executing  bituminous  works: — 

Asphaltic  stone  in  its  native  state,  82.08  per  100  lb. 

For  constructing  foot  pavements,  &c.,  &c.,  1.28  per  sq.  yd. 

For  covering  roofs,  &c.,  1.65  *« 

From  the  same  work  we  find  the  following  prices:  For  Yorkshire 
stone  paving,  where  small  sized  flagging  stones  were  used — 

Tooled.        Rubbed. 

For  three  inch  paving,  per  square  foot,  f  0.16      jSO.21 

For  four  inch  paving,  per  square  foot,  0.22         0.26 

Where  larger  stones  are  required,  for  the  more  traveled  thorough- 
fares, the  prices  are  as  follows: — 

Tooled.        Rubbed. 

For  four  inch  stone,  per  square  foot,  S  0.36      $0A4 

For  five  inch  stone,  0.44         0.52 

For  six  inch  stone,  0.62         0.70 

The  "Civil  Engineer's  and  Architect's  Journal,"  page  419,  gives 
the  Belgium  prices  for  making  sidewalks  of  Lobsann  mastic,  as  fol- 
lows:— 

Any  area  under  Cill.02  per  yd.  for  plain  work. 

30  yards,  ^    1.09        "      lozenged. 

Any  other  quan-  C    0.95        "      for  plain  work. 

tity,  i    1.02        "      lozenged. 

Use  of  Bituminous  Mastic  in  the  United  States. 

Although  we  have  several  varieties  of  bitumen  in  different  parts  of 
this  coimtry,  and  in  some  localities  large  quantities  of  it,  but  little  at- 
tention  has  heretofore  been  given  to  its  use;  and  even  in  the  few  in- 
stances  in  which  it  has  been  employed  as  a  building  material,  no 
proper  record  of  the  details  and  results  has  been  made  or  published. 
Considerable  quantities  of  the  foreign  bitumens  have  been  imported 
and  used  in  our  large  cities  for  sidewalks,  floors,  roofs,  &c.,  but  they 
have  sometimes  failed  to  give  satisfaction,  through  ignorance  of  the 
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proper  mode  of  making  and  applying  the  mastic  Wherever  the 
proper  directions  have  been  followed,  the  success  has  been  complete* 
It  is  hoped  that  the  experiments  which  are  now  being  made  upon  our 
public  works,  will  soon  furnish  some  valuable  facts  to  be  added  to  the 
foliowing  scanty  record. 

Major  John  L.  Smith,  of  the  United  States  Corps  of  Engineers,  pro- 
cured for  the  public  works  in  New  York,  in  the  fall  of  1839 — 

Asphaltic  stone  at       -        -        -        9 1.13  per  100  lbs. 
Bastennetar,  -        -  -        4.76  " 

Use  of  kettles  and  other  utensils,  -     0.30  per  day. 
Services  of  an  "applicateur,"        -  1.50        *^ 

The  same  officer  purchased  in  New  York,  from  the  agents  of  the 
Val-de-Travers  Asphaltic  Company — 

Asphaltic  stone  at        -        -        -        0 1.20  per  100  lbs. 
Bastenne  tar,        -  ...      5^5  « 

In  March,  1S41,  in  consequence  of  the  above  company  stopping 
operations,*  Major  Smith  purchased  of  the  agents  in  New  York, 
Messrs.  Thirion  &  Millard,  their  whole  stock  of  Bastenne  tar,  consist- 
ing of  twenty-nine  casks,  each  containing  about  six  hundred  pounds, 
at  the  reduced  price  of  $  3.93  per  one  hundred  pounds;  and  the  requi- 
site amount  of  asphaltic  stone  to  be  used  with  this  tar  in  forming  mas- 
tic, at  80.90  per  one  hundred  pounds.  The  remainder  of  their  stock 
of  asphaltic  stone,  for  which  they  had  no  mineral  tar,  was  offered  at 
80.81  per  hundred  pounds. 

The  "  applicateur"  employed  at  Fort  Schuyler  recommended  that 
the  above  materials  be  used  in  the  proportion  of  thirteen  pounds  of 
the  asphaltic  stone  to  one  pound  of  the  mineral  tar.  In  one  of  the  ex- 
periments made  at  that  fort,  the  mastic  was  formed  of  114  pounds  of 
the  stone  to  one  of  tar.  These  proportions  differ  but  slightly  from 
those  given  in  the  manual  of  the  Val-de-Travers  Company  for  making 
mastic  of  the  same  materials.  The  experiments  of  Major  Smith  were 
completely  successful.  The  casemates  that  have  been  covered  with 
the  mastic  remain  perfectly  water-tight,  and  to  this  date  no  alteration 
can  be  perceived  in  the  material. 

Ad  analysis  of  the  cost  of  this  covering  gives,  for  one  square  yard — 

53.70  pounds  bituminous  stone,  at  \\  cents  per  pound,        00.67.125 

4.70  pounds  Bastenne  tar,  at  5i  cents  per  pound,  0.24.675 

Ubor,  fuel,-iise  of  utensils,  &c.,  0. 1 9.2  30 

Total  cost  per  square  yard,  01.11.030 

In  a  letter  to  Major  Smith,  dated  New  York,  September  2d,  1840, 
Mr.  John  Barrell,  agent  for  the  Loudon  Bastenne  Company,  offered 

*  The  report  of  the  company  stopping  operations  was  communicated  to  the  Engineer 
D«ptrti!ient,  in  a  letter  of  Major  Smith  to  the  Chief  Engineer,  dated  New  York,  Februaxy 
16th,  1841;  bat  in  a  letter  which  has  been  received  at  this  department,  dated  Paris,  February 
^  1841,  "Aag'te  Baboneaa  dc  Gomp'ie,  Pioprietaires  des  Mines  d*Asphalte,  du  Val-de- 
^nveis,  (Suisse,)"  offer  to  supply,  in  Now  York,  any  amount  of  the  mineral  tar  and  asphal- 
teiione.  ^ 
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to  furnish  that  mastic,  properly  prepared  for  laying,  at  about  one  and 
a  half  cents  per  pound,  independent  of  freight 

In  September,  1839,  one  hundred  and  twenty-six  square  yards  of 
<<asphalte"  (bituminous  mastic)  was  laid  by  Mr.  Caylers,  agent  for 
the  Val-de-Travers  Company,  upon  the  stone  paving  of  the  upper 
terre-plein  of  Castle  Williams,  New  York,  at  jB  1.25  per  square  yard. 
Upon  a  recent  examination  of  this  covering,  it  was  found  to  be  sofi 
and  brittle,  and  had  no  adhesion  to  the  paving  stones. 

In  June,  1840,  Mr.  Lowitz  oflTered  to  lay,  in  the  public  buildings 
at  Washington,  pavements  of  the  natural  asphaltic  composition  for 
twenty-five  cents  per  square  foot,  or  to  make  a  pavement  three-fourths 
of  an  inch  thick,  partly  of  "natural  asphalte,"  and  partly  of  an  artifi- 
cial mastic,  ("mastic  cement,^^)  for  twenty-two  cents  per  square  foot 
The  application  of  this  mastic  as  a  covering  to  the  Exchange  in  New 
York,  is  said  not  to  have  succeeded  well.  The  following  proportions 
for  the  ingredients  of  this  "mastic  cement"  of  Mr.  Lowitz,  were  fur- 
nished to  the  compiler  by  Mr.  Mills,  the  architect  of  the  public  build- 
ings in  Washington: — 

100  lbs.  of  asphaltic  stone,  ^  No  limestone 
10  lbs.  of  mineral  tar,  l  T^  limestone 
50  lbs.  of  sand,  C    bemgused. 


Total,        160  lbs. 

The  following  is  the  proportion  of  the  ingredients  taken  for  five 
hundred  and  fifty  square  feet  of  bituminous  mastic  laid  down  at  White 
Hall,  in  London : — 

0.25  ton  of  bituminous  matter, 
0.75      "       limestone  (calcairej 
0.50      "       gravel. 

Total,  1.50  tons  for  an  area  of  five  hundred  and  fifty  square  feet,  one 
half  inch  thick.  From  this  it  appears  that  one  square  foot  of  this 
paving  requires  one  pound  of  the  asphaltic  stone,  and  about  six  pounds 
of  limestone  and  gravel,  making  in  all  seven  pounds.  From  these 
prices,  Mr.  Mills  estimates  the  cost  of  the  same  mastic  in  Washington: — 

One  pound  of  the  bituminous  matter,  duty  free,  .  -  g  0.05i 
Six  pounds  of  limestone  and  gravel,  ....      o.OO} 

Preparing  and  laying  the  mastic,  .....    o.05 

Total  cost  per  square  foot,        -        --        -        -  O.ll 

^  "        "       yard, 0.99 

Mr.  Mills  also  gives  the  cost  of  furnishing  and  laying  a  marble  flag- 
ging  in  the  public  buildings  in  Washington,  per  square  foot,  jg  0.62i 

Ditto  of  Seneca  stone,        - 1.00 

Ditto  of  German  stone, 0.37i 

Mr.  Saltonstall,  agent  of  the  Bastenne  Company,  proposed  to  pave, 
with  that  bituminous  mastic,  an  area  of  twenty-three  thousand  feet, 
in  the  new  Treasury  and  Patent  Office  buildings,  at  fifteen  cents  per 
square  foot    The  agent  in  Philadelphia,  of  the  Seyssel  Company,  pro- 
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posed  to  execute  the  same  work  for  twenty-five  cents  per  square  foot 
of  covering,  half  an  inch  thick.  No  trials  have,  as  yet,  been  made  of 
either.  Four  hundred  and  seventy-two  square  feet  of  Lowitz  mastic 
were  laid  down,  about  one  year  since,  under  the  east  steps  of  the  Trea- 
sury building,  which  has  stood  perfectly  well.  A  few  feet  were  at  the 
same  time  laid  upon  the  lower  terrace,  where  it  is  exposed  to  the  heat 
of  the  summer's  sun  and  the  frost  of  winter ;  it  also  has  undergone  no 
change.  A  covering  of  Coyle's  artificial  resinous  cement  was  also 
laid  both  without  doors  and  within.  In  both  cases  it  has  already 
been  cracked  and  otherwise  injured  by  the  frost.* 


Tom  THS  JOlTRirAI.  OV   THE  TRAKKLIH  nrSTITUTK. 

Remarks  on  Coyle^s  Resinous  Cement  above  referred  to.  By 
EI.I.W00D  Morris,  C.  E.,  one  oftht  Collaborators  for  the  depart- 
ment of  Civil  Engineering. 

This  cement  is  a  resinous  mastic j  consisting  of  various  proportions 
of  dry  clay  in  powder,  compounded  with  the  common  rosin  of  com- 
merce, by  melting  the  latter  in  a  caldron;  and  stirring  in  the  powder- 
ed clay,  whilst  the  rosin  is  kept  in  a  fluid  state  by  heat. 

In  1838,  Thomas  C.  Coyle,  the  patentee  of  this  mastic,  which  he 
called  the  •Sm^rican  Cement^  published  a  small  pam'phlet  filled  with 
favourable  certificates,  from  gentlemen  who  had  inspected  his  speci- 
mens; and  to  one  of  these,  which  he  presented  to  the  writer,  was  ap- 
pended a  printed  sheet,  giving  directions  concerning  the  manufacture 
and  application  of  the  cement;  which  we  re-print,  as  being  necessary 
to  a  full  understanding  of  the  subject. 

Brief  Directions  for  preparing  the  materials,  and  for  making  and 

applying  the  American  Cement. 

*^  Select  a  piece  of  ground  composed  of  good  brick,  or  potters',  clay; 
remove  the  soil  6y  means  of  a  plough;  plough  up  the  clay,  and  har- 
row the  same;  toss  and  handle  it  until  it  is  completely  dry.  The  dried 
clay  is  now  pulverized  by  passing  through  a  cylindrical  mill,  made  of 
wooden  rollers,  similar  in  construction  to  a  rolling,  or  sugar-cane, 
mill,  with  this  exception,  that  the  rollers  are  placed  alongside  of  each 
other,  instead  of  one  above  the  other.  A  hopper  is  placed  above  the 
rollers  for  the  convenience  of  feeding  the  mill.  Beneath  these  rollers 
is  placed  a  tvire  screen,  in  an  inclined  position,  and  by  means  of  a 
small  crank  gives  it  a  quivering  motion;  the  clay  dust  will  thus  de- 
posite  itself  beneath  the  screen,  while  pieces  of  stone,  &c.  &c.,  will  be 
carried  off  down  the  inclined  screen. 

**For  making  the  Cement. — Take  from  one  to  ten  iron  kettles  (as 
the  job  may  warrant)  containing  from  ninety  to  one  hundred  and 
twenty  gallons  each,  walled  up  in  the  same  way  that  hatters'  kettles 
generally  are,  or  let  the  kettles  be  cast,  and  each  set  in  a  furnace  suf- 
ficiently large  to  receive  fuel  enough  to  boil  the  cement,  and  placed 

•  Mr.  Mills*  OMuiaicript  letter  to  the  cempiler,  dated  July,  1641. 
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upon  truck  wheels ;  this  will  be  found  very  convenient  in  executing 
small  jobs  of  work.  Take  rosin  of  a  good  quality^  and  put  into  each 
kettle  a  quantity  so  as  to  fill,  when  melted,  about  one-fourth  of  each 
kettle.  When  the  rosin  is  completely  melted,  commence  adding  the 
pulverized  clay  in  such  quantities  as  can  be  promptly  incorporated 
with  the  rosin;  a  great  boiling,  or  effervescence,  takes  place  at  the  union, 
and  almost  entirely  ceases  when  tlie  union  is  complete.  A  brisk  fire 
should  be  kept  up  until  the  cement  begins  to  emit  bluish  smoke,  which 
is  the  surest  test  that  all  vegetable  matter  is  boiled  away,  and  the  ce- 
ment ready  for  application.  During  the  whole  time,  the  cement  should 
be  kept  stirred  by  the  following  means:  Let  a  stirrer  be  placed  in 
each  kettle,  with  arms  crossing  at  right  angles;  between  these  arms 
let  it  be  interwoven  with  hoop  iron,  and  a  crank  attached  to  the 
stirrer.* 

**  •Application* — The  cement  is  removed  from  the  kettles  by  means 
of  iron  dippers  attached  to  handles  four  or  five  feet  long,  or  let  the  ket- 
tles be  cast  with  a  tube  to  project  about  one  foot,  and  of  sufficient  size 
to  admit  of  the  cement  passing  out  into  tubs,  or  buckets^  and  carried 
to  the  place  of  application.  It  would  be  utterly  impossible  to  lay 
down  any  general  rule  for  the  application  of  the  cement  that  would 
embrace  a  great  many  of  the  jobs;  this  must  be  regulated  by  the  good 
sense  of  the  practical  mechanic,  according  to  circumstances.  The  fol- 
lowing, however,  have  the  inventor's  experience  to  test  their  utility. 
When  a  vessel,  wall,  or  pier  of  any  kind,  is  about  to  be  formed,  let  a 
frame  be  made  of  stout  planks  the  size  of  the  vessel  intended  to  be 
built.  It  is  a  general  rule  to  cast  the  bottom  of  all  vessels  firsts  then 
start  the  frame  for  the  upright  walls;  let  the  frame  be  well  braced 
from  each  side,  so  that  the  pressure  of  the  cement  may  not  cause  it  to 
spring  or  warp,  then  pour  in  the  cement  in  its  fluid  state  till  the  space 
be  filled.  When  the  cement  becomes  hard,  the  frame  can  be  taken 
away.  To  prevent  the  cement  from  adhering  to  the  planks,  let  paper, 
or  some  other  substance,  be  spread  over  the  planks;  by  this  means  the 
frame  can  be  removed  with  ease  and  despatch.  In  building  the  wall 
of  a  fort,  lock  of  a  canal,  or  any  work  of  magnitude,  either  to  keep 
water  in  or  out,  if  the  work  is  required  to  be  exceedingly  strong,  pack 
your  stones  loosely;  raise  your  wall — say  three  feet  at  a  time;  place 
at  the  distance  of  four  or  six  feet  apart,  iron  or  wooden  pipes;,  pour 
your  cement  through  these  pipes;  by  this  process  the  cement  passes 
through  the  interstices  till  it  gains  its  level  on  the  top,  filling  with  ac- 
curacy every  part.  While  the  cement  is  yet  hot,  the  pipes  or  tubes 
must  be  removed,  and  when  the  cement  becomes  hard,  let  the  walls 
be  continued  by  the  same  process  until  they  are  raised  to  the  extent 
required.  This  process  could  be  proved  on  a  small  scale  to  the  satis- 
faction of  the  most  sceptical,  by  filUng  a  barrel,  or  any  other  vessel, 
with  stones,  and  grouting  the  same  with  the  cement,  then  breaking 
the  mass  into  fragments.  It  will  bear  sufficient  testimony  to  the  mind 
of  what  can  be  done  on  a  larger  scale." 

*  The  kettles  csn  be  woifced  by  manofti  labor  or  hone  power,  according  to  the  magnitode 
•f  the  job. 
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Mr.  Coyle's  patent  bears  the  date  of  August  18, 1837;  and  the  claim 
in  substance  is  for  the  applieaUon  of  this  nuistic,  ^*  in  places  or  vessels 
which  contain  water.^^  The  composition  itself  was  not  daimed,  hav- 
ing been  long  known,  though  but  little  used. 

In  the  year  1838,  a  large  body  of  this  cement  was  applied  to  form 
a  floor  within  the  Licking  Aqueduct  of  the  Chesapeake  and  Ohio 
Canal';  with  the  view  of  obviating  those  titrations,  which  sacomnion-^ 
ly  proiduce  a  dripping  soffit,  in  the  stone  arches  of  canal  aqueducts. 

With  regard  to  its  use  in  this  case,  the  following  information  was 
derived,  by  the  writer,  from  personal  inspection,  and  the  official  re- 
ports of  bis  assistant  in  charge  of  the  work. 

The  floor  referred  to,  was  formed  by  a  mass  three  feet  in  depth,  of 
angular  fragments  of  limestone,  of  the  size  of  a  man's  head,  grouted 
full  of  the  resinous  cement,  melted  and  poured  in  hot;  side  walls,  sever- 
al inches  thick,  were  then  farmed  of  the  cement  alone,  rising  about 
a  foot  on  each  side,  to  cover  the  rubble  work,  and  join  the  cut  stone 
ashlar  facing  of  the  aqueduct  trunk;  and  the  expense  of  the  whole,  in- 
cluding Mr.  Coyle's  superintendence  and  all  other  charges,  as  stated  in 
his  bill,  amounted  to  a  little  over  $2^000«. 

The  aqueduct  arch  has  a  span  of  ninety  feet — the  width  of  the 
trunk  occupied  by  the  rubble  stone  cemented  floor,  is  17^*^*^  feet — 
the  mean  length  of  the  same  is  ^^-^^  feet — and  in  consequence  of  the 
extrados  of  the  arch  occupying  a  small  space,  there  were  152  perches 
of  rubble  stone  used,  each  perch  containing  twenty-five  cubic  feet. 

The  tatal  quantity  of  the  resinous  cement  used  at  the  aqueduct,  was 
2,720  bushels,  of  which  680  were  manufactured  in  Baltimore,,  arid 
brought  to  the  work  in  fragments  barreled  up ;  the  remaining  2,040 
bushels  were  made  on  the  margin  of  Licking  creek,  using  the  clay 
found  on  the  left  bank  near  the  site  of  the  aqueduct;  the  rosin  alone 
for  this  portion  was  brought  up  from  Baltimore,  and  the  2,040  bushels, 
consisted  of  1,543  bushels  of  dry  clay  in  powder,  commingled  with 
492  bushels  of  rosin,  or  three  and  one-seventh  parts  of  clay  by  measure^ 
to  one  part  of  rosin — this  was  the  general  average,  though  in  a  great 
deal  of  it,  the  clay  was  incorporated  with  the  rosin,  in  the  proportion 
of  two  and  six-tenths  part  to  one. 

The  specific  gravity  af  this  mastic  as  made  her^  was  1,886,  and  the 
weight  of  the  cubic  foot  117|lbs.  Of  the  2,040  bushels  of  cement 
manufactured  at  the  aqueduct, 

The  actual  cost — of  diggings  delivering j  and  preparing  the  clay — 

of  the  rosin  delivered — and  of  the  whole  application  of  the  cement 

— supposing   the  work  prepared  to  receive  it, — the  kettles  set  up 

ready  for  use-'-^and  exclusive  of  any  charges  for  superintendence^ 

^rfor  the  use  of  the  patent — was  as  follows: 

26* 
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164  barrels  of  rosin  ki  Baldmore  -               -at  125c  $  205.00 
1 64    do             do    transported  to  the  work,  over  62 

miles  of  railroad^  and  44  miles  of  turnpike,  «i  106 

miles,  aggregate  haul,  at  168c     275.52 

Lab       5  ^"^^  ^^^^ ^^*  ^^ ^^^^  ^^  ^^^*^    IS5M 

(    16        do        ofcartsi  at  156ic     25.00 

516  barrels  of  clay  cost  nothing,.  0.00 


Total  actual  cost  of  680  barrels  of  mastic  made,  $  690.58 

Each  barrel  contained  three  bushels — therefore  the  cost  of  a  barrel 

$  690  f 
of  the  cement;  as  made  here,  was     ^,,J^^^  or  102  cents  per  barrel; 

680  ^ 

and  tlie  cost  per  bushel  was  34  cents. 

Being  used  without  any  admixture  of  sand,  which  enters  so  largely 
into,  and  so  much  reduces  the  expense  of,^  conunon  hydraulic  mor- 
tars, this  mastic  is  very  costly  in  its  application:  thus  to  grout  the  152 
perches  of  rubble  stone,  loosely  placed^  required  1,300  bushels,  or  S^y^ 
bushels  per  perch,  costing,  (at  the  ascertained  price  of  34  cents  per 
bushel,)  $2,^1  per  perch  for  the  fnastic  alone. 

Some  rough  experiments  which  were  made  during  the  progress  of 
this  work,  showed  that  Coyle's  mastic  contracted  in  cooling,  about 
y\j.th  part  of  its  bulk  in  the  fluid  state,  and  this  aroused  at  the  time,  in 
the  mind  of  the  writer^  strong  doubts  as  to  its  resisting,  with  success, 
the  changes  of  temperature  incident  to  our  climate;  subsequent  expe- 
rience at  this  work  and  others,  has  shown  that  these  doubts  were 
well  founded,  and  it  may  now  be  pronounced,  that  the  dilatable  and 
contractile  properties  of  this  cement,  render  it  unfit  for  use  in  the  open 
air,  because  it  possesses  but  little  ductility,  and  cracks  to  pieces  under 
the  effects  of  frost;  another  evidence  of  its  deficient  ductility,  may 
be  gathered  from  the  fact  that  it  admits,  like  stone,  of  being  freely 
sledged  into  fragments:  the  writer  also  noticed  that  in  hot  weather — 
when  the  sun's  rays  reflected  from  the  cut  stone  walls  of  the  aqueduct 
trunk,  rendered  it  an  unusually  warm  position — ^prints  of  the  footsteps 
of  persons,  passing  over  the  mastic,  remained  upon  its  surface. 

The  patentee  states  in  his  pamphlet,  in  speaking  of  this  cement,  that 
<<its  imperviousness  has.  been  tested,  by  subjecting  a  plate  of  it,  one- 
fourth  of  an  inch  thick,  to  the  pressure  of  a  column  of  vater  twenty 
feet  high,  without  afiecting  it  in  the  least."'  And  the  writer,  from 
what  he  has  seen,  entertains  no  doubt  that  when  in  sufficient  mass, 
and  free  from  cracks,,  it  is  impenetrable  to  water;  if  then  it  were  used 
m  situations  which  admitted  of  its  being  protected  from  great  atmos- 
pheric changes,  by  a  covering  of  earth,  or  other  meansj^it  seems  highly 
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probable  that  there  are  cases  in  construction,  where  it  may  be  made 
very  useful  in  preventing  filtrations. 

The  cement  under  consideration  ]s  very  adhesive  both  to  stone  and 
wood,  if  they  are  clean  and  free  from  dust,  of  which  the  interposition 
of  but  a  small  film  appears  to  be  sufScient  to  impair,  very  essentially, 
its  adherent  properties. 

The  writer  having  noticed  that  when  the  cement  was  brought  from 
the  cakbrons  and  poured  upon  the  cold  rubble  stone,  it  very  quickly 
became  viscid  and  ceased  to  run,  conceived  the  idea  that  its  penetra- 
tion into  a  mass  of  fragments  of  stone  would  be  very  limited  in  depth  ^ 
and  upon  mentioning  this  to  Mr.  Coyle,  that  gentleman  (with  a  readi- 
ness to  make  experiments  to  satisfy  objections,  which  always  distin- 
guished him,)  immediately  caused  a  hogshead,  four  feet  in  height,  to  be 
filled  with  stone,  and  then  grouted  up  witli  the  resinous  cement;  at  a 
subsequent  period  the  hoops  were  knocked  off,  and  the  staves  being 
removed,  the  cemented  mass  was  sledged  up,  (splitting  indifferently 
through  both  stone  and  cement,  like  a  homogeneous  body,)  and  it 
showed  no  cavities  in  any  part:  this  was  accounted  for  by  the  faCCt  that 
the  body  of  stone  was  comparatively  small  and  easily  heated  up — 
the  shape  of  the  vessel  favorable  to  the  retenticm  of  heat— and  the 
material  composing  it  a  non-conductor;  the  writer  then  took  up  and  ex- 
amined a  portion  of  the  rubble  stone  floor  which  had  been  apparently 
grouted  full — but  numerous  cavities  were  found  at  the  depth  of  afoot 
and  a  half;  which  induced  the  subsequent  carrying  on  of  this  work, 
in  layers  oj^ one  foot  deep. 

The  net  actual  cost  of  the  « American  Cement  '^  (clear  of  all  profit) 
hdng  $  2.91  per  perch  of  25  cubic  feet  ofwallj  or  nearly  treble  that 
of  the  calcareous  cements  generally  used  in  hydraulic  works,  it  is  not 
at  all  likely  that  this  mastic  will  supersede  them  in  ordinary  con- 
structions, though  situations  wilt  occasionally  occur  where  it  may  be 
used  with  propriety,  if  the  cost  of  the  Bituminous  mastics,  or  other  cir- 
cumstances, should  prevent  recourse  being  had  to  them. 
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Remarks  on  the  Injudicious  Policy  pursued  in  the  Construction 
and  Machinery  of  many  Railroads  in  the  United  States.  By 
John  C.  Thautwine,  Civil  Engineer. 

I  have  read,  with  much  pleasure,  an  able  pamphlet,  entitled  ^<  The 
causes  which  have  conduced  to  the  failure  qfmanyt  Railroads  in  the 
United  States,'^  written  by  Mv.  Chades  Ellet,  Jr.,  Civil  Engineer,  of 
Philadelphia. 

Mr.  Siet  proves,  in  my  opinion,  most  satisfigustoitiy,  that  the  etuse 
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of  so  many  failares  in  railroad  enterprises  in  the  United  States,  is  not 
to  be  traced  to  any  defect  in  the  system  itself,  but  to  the  injudicious 
application  of  the  resources  of  the  companies,  to  the  accomplishment 
of  the  object  to  be  effected. 

There  has  been  much  more  money  expended  on  many  of  our  rail- 
roads, than  either  their  present  or  prospective  resources  could  possibly 
justify.  Even  admitting  that  the  anticipations  of  their  warmest  advo- 
cates, as  to  their  probable  amount  of  trade,  had  been  fully  realized,  a 
little  calculation  would  show  that  an  expenditure  altogether  dispropor- 
tionate even  to  that  amount  has  been  thoughtlessly  lavished  on  many 
of  our  enterprises.  Indeed  they  have,  with,  however,  several  honora- 
ble exceptions,  been  commenced,  and  carried  on,  with  so  little  refer- 
ence to  the  principle  of  adapting  the  means  to  the  end,  that  it  is  only 
matter  of  surprise  that  so  great  a  number  of  them  sustain  themselves 
even  so  well  as  they  do. 

This  position  is  so  amply  supported  by  the  numerous  failures  to  re- 
alize the  anticipated  results  that  were  to  follow  the  construction  of 
many  of  our  railroads,  as  to  need  no  labored  arguments  in  its  behalf. 
The  fact  speaks  for  itself  more  convincingly  than  any  thing  I  could  say 
on  the  subject;  indeed,  I  am  not  certain  that  I  should  have  ventured 
to  enter  my  feeble  protest  against  our  present  heedless  system  of  rail- 
road making,  had  I  not  been  sustained  by  so  incontrovertible  an  argu- 
ment :  for  when  the  current  of  public  opinion  once  sets  strongly  into 
a  determined  channel,  no  matter  how  ill  directed  its  course  may  be, 
it  is  rarely  that  good  results  to  him  who  ventures  to  stem  it.  It  is 
only  after  the  vessel,  entrusted  to  its  stream,  has  struck  upon  the  rocks, 
that  one  may,  without  apprehension  of  censure,  strive  to  save  the 
fragments  of  the  wreck,  or  mark  out  the  dangerous  spot  upon  the 
chart. 

The  chief  cause  of  these  failures  has  been,  as  Mr.  EUet  remarks,  our 
want  of  attention  to  first  principles.  We  are  too  much  an  imitative 
people ;  and,  in  our  endeavours  to  keep  pace  with  England,  whose 
vast  pecuniary  resources,  and  concentrated  commerce,  enable  her 
safely  to  reduce  to  practice  those  abstract  principles,  the  union  of 
which  constitutes  the  "beau  ideal''  of  a  railroad,  we  overlook  the 
great  disparity  that  exists  in  the  trade  and  financial  capacities  of  the 
two  countries; — ^almost  unlimited  in  the  one,  but  comparatively  re- 
stricted in  the  other. 

The  moment  news  reaches  us  of  some  important  change  in  railroad 
policy  adopted  by  the  mother  country,  no  matter  what  expense  its 
application  necessarily  involves,  our  engineers  are  not  content  until 
they  effect  its  introduction  upon  the  several  works  under  their  charge. 

Now  there  is  certainly  nothing  culpable  in  this  di9position  to  avail 
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ourselves  of  the  experience  of  others; — on  the  contrary,  where  ^parity 
of  considerations  exists,  it  is  wise  to  follow  the  beaten  track.  But  it 
is  equally  certain  that  a  blind  adoption  of  every  abstract  improve- 
ment— without  regard  to  any  existing  disparity  of  means  or  of  secon* 
dary  causes  calculated  to  neutralize  its  beneficial  effects — ^may  be  just- 
ly deprecated. 

The  engineer,  before  he  can  decide  properly  on  the  details  of  his 
location,  superstructure,  machinery,  &c.,  must  ascertain  as  an  essen- 
tial element  of  his  decisions,  not  only  what  is  the  probable  amount 
and  nature  of  the  trade  which  the  road  will  be  required  to  accommo- 
date, but  whether  or  not  it  will  present  itself  in  such  quantities,  and  at 
such  intervals  of  time,  as  will  admit  of  loading  the  engines  nearly  up 
to  their  full  capacity  of  draft. 

If  the  trade  is  so  heavy  as  to  require  many  engines,  and  so  regular 
that  nearly  full  loads  may  be  depended  on,  he  will  of  course  find  it  advi- 
sable to  encounter  great  expenses  for  light  grades,  heavy  rails,  and 
powerful  engines ;  because,  abstractly  considered,  a  certain  amount 
of  power  is  much  more  economically  maintained,  and  applied  through 
the  medium  of  one  large  engine  than  of  two  or  more  smaller  ones; 
and  the  use  of  such  powerful  engines  necessarily  involves  that  of  pro- 
portionally heavy  rails  and  superstructures. 

Again,  still  further  to  reduce  the  number  of  engines  by  enabling 
them  to  draw  maximum  loads,  the  grades,  or  acclivities  of  the  road^ 
must  be  reduced  as  much  as  possible. 

A  perfect  railroad  would  be  that  on  which  the  least  imaginable 
force  would  draw  the  greatest  imaginable  load;  such  a  road  is  evi- 
dently a  theoretical  one;  it  can  never  be  attained  in  practice; but  it  is 
the  duty  of  the  engineer  to  approximate  to  it  in  every  instance,  as 
dosely  as  the  trade  of  the  roady  and  the  interest  of  the  company,  toill 
admit. 

It  follows  then,  that  the  above  considerations  of  grades,  we^bt  of 
^gines,  rails,  &c.,  although  not  reducible  to  any  one  fixed  ride  for 
their  application  to  practice,  still  have  certain  Unodts  which  we  may 
not  transcend  with  impunity.  It  is  plain  that  every  railroad,  to  some 
extent,  constitutes  a  case  by  itself; — ^it  requires  its  own  peculiar  cal- 
culations ;  and  the  engineer  must  modify,  and  remodify,  his  assumed 
outlays  for  gradients,  curves,  engines,  rails,  &c.  until  he  attains  that 
happy  medium  in  each,  and  consistency  in  all,  that  will  best  subserve 
the  interests  of  the  company.  That  must  be  his  guiding  principle ; 
and  if  he  hopes  in  every  case  to  attain  that  end,  by  simply  making  for 
them  a  railroad  combining  in  itself  all  the  improvements  of  the  age, 
the  chances  are  greatly  in  favor  of  his  being  disappointed. 

It  is  not  the  best  railroad,  but  the  best  paying  raihroad,  that  should 
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be  aimed  at;  and  the  two  are  by  no  means  necessary^  associated  in 
our  country,  except  in  comparatively  few  instances. 

Experience  has  shown  that  we  may  assume  the  annual  e:q[>ense  of 
running  such  engines  as  are  now  in  common  use  on  all  our  railroads, 
at  about  ^5,000  each ;  and  as  05,000  is  the  interest  at  6  per  cent,  on 
283,333,  we  see  that  the  engineer  may  very  properly  incur  consider- 
able expense  in  diminishing  the  number  of  engines  requisite  for  main- 
taining  the  traffic  of  the  road.  But  it  happens  on  many  of  our  raiU 
roads  that  the  number  of  engines  employed,  is  less  dependent  on  the 
grades,  or  even  on  the  amount  of  transportation,  than  on  the  number 
qf  trips  which  the  nature  of  the  business  requires  to  be  made  daily. 
This  business  may  be  so  great  as  to  yield  a  fine  revenue,  and  yet  not 
of  such  a  nature  as  to  require  either  high  grades,  heavy  rails,  or  pow- 
erful  engines ;  but  on  the  contrary,  such  that  if  grades,  rails,  and  en- 
gines of  this  kind  be  provided  for  it,  the  result  must  inevitably  be  a 
failure  of  the  enterprise. 

Such  are  the  cases  that  constitute  the  numerous  railroad  failures  in 
the  United  States.  Nothing  but  the  want  of  knowledge  of,  and  atten* 
tion  to,  the  principles  that  influence  the  expenditures  warrantable  in 
each  instance  for  the  attainment  of  light  grades,  easy  curves,  and 
heavy  superstructure,  has  led  to  so  general  a  disappointment  among 
railroad  adventurers,  and  excited  sentiments  of  distrust  with  regard  to 
the  system  itself.  Indeed  no  argument  could  probably  be  adduced, 
so  favorable  to  the  merits  of  the  railroad  cause,  as  that  it  has  survived 
the  horrible  manglings  inflicted  on  it  ignorantly  by  its  best  friends. 
It  has  struggled  through  a  long  and  well  fought  contest  against  both 
friends  and  foes;  and  now  stands  forth  in  its  might,  victorious,  though 
wounded  almost  to  the  death. 

The  grounds  of  every  expenditure  on  a  railroad  should  be,  that  the 
annual  saving  thereby  induced,  shall  more  than  counterbalance  the 
interest  on  the  increased  cost.  To  this  test,  not  only  the  general 
character  of  the  line,  but  every  deep-cut  tunnel,  bridge,  and  other  im- 
portant  work  along  it  should  be  submitted,  before  it  is  finally  decided 
on;  and  this  cannot  be  done,  unless  the  engineer  is  previously  in  pos- 
session of  some  general  data,  as  to  the  amount,  nature,  and  regularity 
of  the  anticipated  trade  of  the  road. 

It  is  upon  this  principle  that  the  enormous  original  outlays  on  the 
English  railroads  are  so  willingly  encountered.  The  English  engineer 
first  ascertains  that  the  transportation  will  not  only  justify  a  first  rate 
road;  but  that  in  order  to  accommodate  it,  with  a  due  regard  to  eco- 
nomy, the  road  must  be  a  first  rate  one. 

But  our  American  engineers,  as  a  classy  do  not  descend  to  first 
principles.    It  is  enough  for  them,  that  such  and  such  improvements 
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have  been  introduced  in  England; — omitting  all  considerations  of  the 
premises,  they  look  only  to  the  conclusions ;  and  the  imitative  facul- 
ties are  forthwith  called  into  requisition,  without  any  regard  to  the 
modifying,  and  controlling  circumstances  peculiar  to  their  own  case. 
They  dash  on  blindly  in  their  operations,  deluded  by  the  impression 
that  they  cannot  err,  if  they  only  adhere  closely  to  their  English  copies. 
Deep  cuts,  high  embankments,  heavy  rails,  powerful  engines,  long 
tunnels,  expensive  masonry,  &c.  &c.  are  all  decided  on,  as  matters  of 
course,  whenever  an  opportunity  offers,  without  a  moment's  reflec- 
tion that  the  interest  on  their  cost  may  never  be  repaid  by  their  ser- 
vices— ^but  that,  on  the  contrary,  they  must  for  ever  operate  as  drains 
on  the  annual  revenues  of  the  company. 

Yet  with  the  data  of  probable  amount  and  nature  of  the  trade,  to- 
gether with  the  expenses  of  transportation  as  now  developed  by  ex- 
perience, the  adoption  or  rejection  of  all  these  things  admit  of  an  easy 
determination.  But  unfortunately  it  is  easier  to  point  towards  Eng- 
land, than  to  make  calculations  even  of  the  most  simple  character. 

This  servile  imitation,  or  rather  attempt  to  imitate  the  splendid 
practice  of  the  English  engineers,  without  either  the  motives,  or  the 
means  for  carrying  it  out,  has  been  the  source  of  incalculable  injury 
to  the  railroad  cause  in  the  United  States.  All  would  be  well,  were 
we  content  to  investigate  the  principles  upon  which  their  practice  is 
founded ;  for  by  adhering  to  those  principles,  we  should,  (as  would 
they  also  in  our  circumstances,)  arrive  at  a  system  of  construction  en- 
tirely different  from  that  which  their  unlimited  trade,  and  equally  un- 
limited finances,  now  warrant  them  to  adopt.  The  same  principleSy 
lead  to  totally  different  practiccy  in  different  circumstances. 

Having  ascertained,  approximately,  the  probable  amount  and  na* 
tureof  the  trade  which  the  road  will  be  required  to  accommodate, 
and  knowing  pretty  nearly  the  rates  of  carriage  it  will  bear,  we  ar- 
rive at  a  sum  which  constitutes  the  gross  annual  receipts  of  the  road. 
If  from  this  amount  we  deduct  a  portion  sufficient  to  defray  the  an- 
nual expenses,  we  have  the  yearly  profits.  These  profits  are  the  in- 
terest on  the  principal  which  we  will  be  justifiable  in  expending  on 
the  construction  and  furnishing  of  the  road. 

Self  evident  as  the  propriety  of  this  simple  precautionary  process 
of  calculation  is,  and  impossible  as  it  would  appear  to  be,  (and  act- 
tually  is,)  to  decide  properly  on  the  character  of  the  contemplated 
road,  and  its  machinery,  without  it,  yet  it  has  not  probably  been  re- 
sorted to  by  the  engineers  of  one  road  in  ten  that  has  been  construct- 
ed in  the  Union.  When  the  engineer  commences  his  location,  his  aim 
almost  invariably  is,  to  obtain  the  best  abstract  line ;  and  whether  his 
road  is  to  obtain  5,000,  or  50,000  tons  annually,  the  character  of  his 
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grades,  carves,  superstructure,  machinery,  &c.,  will  be  precisely  the 
same.  His  standard  of  propriety  is  an  invariable  one;  it  adapts 
itself  to  no  contingencies;  it  admits  of  no  accommodation  to  difference 
of  objects  to  be  effected.  It  is  summed  up  in  the  brief  sentence,  <<  the 
English  do  so/' 

The  usual  routine  is  pretty  much  after  this  manner,  viz:  the  survey 
is  made;  the  map  drawn ;  and  the  grades  and  curves  laid  down  wi/h- 
out  any  reference  to  the  object  or  cost  of  the  road ; — ^then  the  calcu- 
lations of  cost  are  made ; — and  finally,  to  make  both  ends  meet,  an  ez* 
hibit  of  probable  revenue  is  concocted,  to  suit  the  Report! 

The  road  is  made;  it  does  not  pay ;  the  railroad  system  "  won't  do." 
I  do  not  mean  to  insinuate  that  this  mode  of  proceeding  is  resorted  to 
with  the  intention  to  deceive ;  but  that  it  does  deceive,  and  that  ruin- 
ously, is  undeniable.  We  are  apt  to  be  led  astray  by  our  prejudices 
in  favor  of  any  project  in  which  we  are  personally  interested.  Every 
engineer  considers  his  road  to  be  a  little  more  important  than  any 
other  in  the  world ;  and  under  the  mfluence  of  such  feelings,  imaginary 
freight  flows  to  it,  from  all  quarters,  without  limit.  Like  the  Legis- 
lator's conscience,  it  is  '<  equal  to  any  emergency ;"  and  it  is  unfortu- 
nate that  it  is  so.  Were  it  otherwise,  reports  and  profits  would  coin- 
cide much  more  nearly.  Now,  most  of  our  railroads  that  have  failed 
to  pay  well,  have  been  constructed  principally  for  the  purpose  of  ac- 
commodating, from  two  to  four  times  a-day,  the  passengers,  baggeige, 
and  freight  brought  to  them  either  by  some  other  connecting  line  of 
railroad,  or  by  stages,  or  steamboats.  But  few,  if  any,  of  those  con- 
necting large  cities  may  be  considered  as  failures.  I  hope  to  show  that 
to  conduct  such  a  business  as  that  represented  in  the  first  case,  does 
not,  as  is  generally  supposed  (and  practiced  on)  necessarily  involve  a 
company  in  enormous  expenses,  for  easy  grades,  powerful  engines, 
and  heavy  rails.  In  attempting  this,  I  shall,  for  the  sake  of  illustra- 
tion, suppose  a  case,  and  carry  it  through. 

The  amount  thus  to  be  transported,  say  only  twice  a  day  (once  in 
each  direction)  may,  generally  speaking,  be  carried  by  a  single  light 
engine,  weighing,  with  her  complement  of  fuel  and  water,  not  more 
than  six  tons,  over  grades  as  high  as  sixty  feet  to  a  mile,  by  merely 
slacking  her  speed  at  such  points. 

Let  us  suppose  that  an  engine  of  this  light  weight,  would  take, 
over  such  grades,  a  gross  weight  of  only  thirty  tons,  exclusive  of  her 
tender;  and  let  us  see  how  much  business  one  such  trip  daily,  in  each 
direction,  would  amount  to  in  a  year,  of  300  working  days.  At  first 
sight,  this  may  appear  to  many  of  my  readers,  like  taking  a  very  con- 
tracted view  of  the  subject;  but  before  we  conclude,  it  may,  perhaps, 
assume  a  somewhat  more  imposing  aspect.    The  six  ton  engine  is 
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assumed  merely  to  show  how  small  a  power  can,  on  a  raihroad,  satisfy 
a  considerable  business.  In  practice  I  should  recommend,  for  such  a 
supeistructure  as  is  hereafter  described,  eight  ton  engines. 

OfOis  load  of  an  engine  weighing  six  tons,  with  her  compliment  of 
fuel  and  water  in  the  boiler ^  but  exclusive  qf  her  tender ^  over 
grades  of  sixty  feet  to  a  mile.  Tons 

40  passengers  and  their  baggage,  4 

Passenger  cars,        -           -  -      7 

Freight,              -            .            .  12 

Freight  cars,           -           -  -      7 

Total,      -  -  -  30  tons,  gross  load. 

Now  if  we  suppose  only  one  such  trip  daily  in  each  direction,  and 
assume  300  working  days  to  the  year,  we  have  annually,' 

24,000  passengers. 
7,200  tons  freight 

Let  our  road  be  fifty  miles  long ; — the  charge  for  passengers  •  2.50 ; — 
and  for  freight  $4  per  ton.  Then  we  have  for  the  gross  income  of 
the  road, 

24,000  passengers,  at  $  2;50,  ^0,000 

7,200  tons  freight,  at  jS4,  28,600 


988,800  gross  annual  receipts. 

And  this,  it  will  be  remembered,  may  be  accomplished  by  two  en* 
gines,  (one  for  each  direction  daily)  so  small  in  comparison  to  those 
which  are  now  coming  into  favor  for  all  roads,  as  to  appear  like  mo- 
dels :  and  over  grades  of  sixty  feet  to  a  mile,  with  an  eight  ton  engine, 
an  addition  of  about  fifty  per  cent  might  be  made  to  the  above 
amount  of  trade  and  income,  with  but  a  trifling  increase  of  expense. 
Bat  now  let  us  see  whether  so  small  an  income  as  f89,000  per  annum, 
would  justify  the  construction  of  a  railroad  fifty  miles  in  length. 

Experience  has  shown  that  the  annual  expenses  of  our  railroads, 
geneially  range  within  from  thirty  to  fifty  per  cent  of  their  income ; 
varying,  of  course,  with  many  circumstances,  which  it  would  not  be 
to  our  purpose  to  expatiate  on  in  this  place.  There  can  be  Uttle  doubt 
that  these  expenses  would  be  materially  diminished  on  most  of  our 
it)ads,  by  the  use  of  lighter  engines  and  cars,  lower  rates  of  speed,  and 
Kyanized  timber  for  the  superstructure ;  but,  although  our  road  con- 
templates all  those  conditions,  still  we  shall  assume  fifty  per  cent  of 
the  gross  receipts,  as  necessary  to  defray  the  gross  expenses. 

If  then  £rom  the  089,000  of  gross  income  of  our  road,  we  deduct 
fifty  per  cent  (say  g45,000,)  for  exp^ises,  there  remains  the  sum  of 
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S449OOO  of  clear  annual  profit  Now  844,000  is  the  interest  at  eight 
per  cent,  on  a  capital  of  0550,000 ;  which  amount,  and  no  more,  we 
would  be  justifiable  in  expending  in  the  construction,  and  equipment, 
of  a  railroad  fifty  miles  in  length,  intended  to  accommodate  so  smaU 
a  trade  as  we  have  assumed,  in  our  example ;  and  required  to  realize 
dividends  of  eight  per  cent,  per  annum. 

If  from  this  capital  of  $  550,000,  we  set  aside  $  50,000  to  cover  the 
expense  of  furnishing  our  road  with  engines,  cars,  water-stations,  de- 
pots, &c.,  there  still  remains  2  500,000,  for  the  construction  of  the  road 
itself;  which  in  this  case,  is  equal  to  $  10,000  per  mile. 

Here  then  it  is  evident,  that  if  we  wish  ^  to  keep  up  with  the  age," 
and  to  build  a  road  of  the  best  abstract  character,  our  project  must  be 
abandoned ;  because  the  sum  of  perhaps  from  $  20,000,  to  $  30,000 
per  mile,  would  be  required  to  construct  such  a  one.  And  although 
we  should  even  be  convinced  that  at  some  future  day,  distant  per- 
haps ten  or  twenty  years,  the  road  would,  by  the  gradual  accumula- 
tion of  business,  be  able  to  realize  profitable  returns  on  this  large  in- 
vestment, still  adventurers  could  scarcely  be  found  so  confiding  in  these 
prospective  advantages,  as  to  embark  their  capital  in  it 

But  in  the  case  before  us,  I  should  certainly  advise  not  to  keep  up 
with  the  age ;  but  to  go  back  to  those  ancient  times,  some  five  or  six 
years  past,  when  flat  bar  roads  were  in  fashion ;  the  old  fiat  bar  road, 
that  has  been  so  unmercifully  crushed  out  of  existence  by  our  mam- 
moth engines,  of  the  present  day.  I  entertain  a  high  regard  for  the 
flat  bar  road;  and  conceive  that  the  odium  which  is  now  attached  to 
its  memory,  has  not  been  justly  incurred.  Does  it  follow,  as  a  matter 
of  course,  that  because  it  is  not  adapted  to  very  heavy  trades,  neces- 
sarily involving  the  use  of  powerful  engines,  and  a  resort  to  high  ve. 
locities,  that  therefore  it  may  not  be  very  serviceable,  nay,  more  ser- 
viceable than  any  other,  in  cases  where  the  limited  business  admits  of 
lighter  engines,  and  does  not  justify  the  construction  of  a  more  expen- 
sive road  ?  The  outcry  against  the  flat  bar  road,  has,  in  my  opinion, 
but  little  foundation  in  justice.  It  is,  like  our  more  permanent  struc- 
tures, good  in  its  place ;  and  its  place  is,  where  light  engines,  moving 
at  moderate  velocities,  can  satisfy  all  the  demands  of  the  trade  at  less 
expense,  than  heavy  engines  on  the  more  permanent  roads  can  da. 
And  such  cases  are  very  numerous.  The  reader  cannot,  I  presume, 
infer  from  this,  that  I  should  recommend  to  substitute  the  flat  bar  for 
the  75  lb.  rail  on  the  Liverpool  and  Manchester  road;  in  that  event,  I 
should,  beyond  all  controversy,  be  "behind  the  age;"  but,  by  inver- 
sion, I  conceive  that  any  one  who  should  advise  to  employ  the  75  lb. 
rail,  at  its  enormous  expense,  upon  a  road  on  which  the  cheap  light 
bar  would  answer  every  purpose,  would  be  equally  open  to  censure. 
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However,  we  are  digressing  from  our  subject ;  let  us  see  what  kind  of 
raikoad  we  can  construct  for  9 10,000  per  mile. 

In  the  first  place,  I  would  limit  the  weight  of  the  engines  to  the 
maxmium  of  eight  tons;  and  would  allow  no  greater  weight  on  any 
oae  engine  or  car,  than  one  ton.  The  speed  of  passenger  trains 
should  not  exceed  twelve  or  fifteen  miles  per  hour;  nor  that  of 
freight  trains  seven  or  eight  miles.  The  grading,  it  is  needless  to  say, 
should  be  for  a  single  track ;  the  acclivities  should  coincide  as  nearly 
with  the  natural  surface  of  the  ground  as  the  maximum  would  admit 
of,  provided  said  maximum  did  not  seriously  interfere  with  the  time 
of  making  the  trip,  or  render  assistant  power  necessary.  Sudden 
changes  of  grade  should  of  course  be  eased  by  vertical  curves.  But 
trifling  expense  should  be  incurred  for  horizontal  curves  of  greater 
ladius  than  about  1500  feet;  and  should  any  very  serious  object  re- 
quire  it,  I  should  admit  of  radii  as  short  as  300  feet. 

The  superstructures  if  not  piled,* 
should  consist  of  log  cross-ties,  and 
of  six  by  six  inch  strings,  support- 
ing a  flat  bar,  or  rather  flanched 
bar,  similar  to  that  on  the  South 
Carolina  railroad ;  but  smaller,  as 
shown  in  the  figure,two  thirds  size. 

Finally,  the  whole  of  the  timber 
should  be  thoroughly  Kyanized,  or 
otherwise  protected  from  decay. 

Now,  so  far  from  expecting  this  superstructure  to  be  knocked  to 
pieces  in  a  few  years,  as  the  old  flat  bar  roads  generally  were,  I  should 
calculate  on  its  annual  repairs  being  less  than  on  perhaps  any  railroad 
in  the  United  States:  and  that,  not  firom  any  inherent  virtue  in  the 
road  itself,  but  from  the  simple  fact  that  all  its  parts  are  fully  pro* 
portioned  to  the  offices  they  have  to  perform.  We  should  have  no 
cmsbings  or  deflections  here;  but  with  its  Ught  engines,  it  would  be 
one  of  the  stifiest  roads  in  the  Union ;  and  moreover,  a  much  more 
agreeable  one  to  ride  on,  than  any  of  those  of  more  permanent  con- 
struction. Beside  which,  it  would  annually  yield  eight  per  cent,  clear 
profit  in  its  cost,  when  doing  only  the  moderate  business  of  one  trip 
daily  in  each  direction,  with  a  small  model  engine,  over  grades  of 
sixty  feet  per  mile ;  or,  should  the  business  require  the  use  of  eight  ton 
engines,  it  would  yield  twelve  per  cent,  profit  on  the  same  number  of 
trips :  or  should  two  trips  daily  in  each  direction  be  necessary  with 
such  loads,  it  would  yield  twenty-four  per  cent,  profit. 

*  860  my  paptr  oa  Piled  Snpttitraetinm,  page  t36. 
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Below  is  an  estimate  of  its  cost.  If  the  professional  reader  should 
think  the  item  of  grading  too  low,  (and  it  is,  I  suspect,  the  only  one 
on  which  he  will  have  any  doubts)  let  him  take  the  profile  of  idmost 
any  road  in  the  United  States,  and  relocate  it,  in  imagination,  so  as  to 
adapt  it  to  sixty  feet  grades,  and  he  will  find  the  allowance  to  be  ample. 

Estimaieper  mile,  single  track,  ofmck  a  Railroad  as  theforegoing. 

Grading,  culverts,  drains,  road-abridges,  &c.,  04,000 
Fencing,  (1400  panels  at  50  cents,  87003  but  allowing  fenc- 
ing only  half  way,)  350 
Land  damages,  400 
Cross-ties — 1760,  at  25  cents,  440 
String  timbers,  35  thousand  feet  board  measure,  at  H  25,  875 
Iron  flanched  bar — 24  tons,  at  9  ^^9  1)560 
Splicing  plates,  30 
Spikes,  100 
Workmanship,  1760  lineal  yards,  at  50  cents,  880 
Surveys,  engineering,  instruments,  &c.,  800 
Earle-izing,  13,000  cubic  feet,  at  2}  cents,  325 
Incidentals,  220 


Total,  $  10,000 

In  northern  climates,  a  small  addition  to  this  sum  would  be  advi- 
sable for  broken  stone  under  the  cross-ties. 

Thus  we  see,  that  such  a  road  as  we  speak  of,  can  be  constructed 
for  the  moderate  sum  of  1 10,000  per  mile.  Yet  how  many  railroads 
are  there  in  the  United  States,  not  enjoying  even  the  limited  business 
to  which  this  road  is  adequate  at  two  trips  daily,  on  which  not  only 
thousands,  but  tens  and  hundreds  of  thousands  have  been  thoughtless- 
ly squandered  for  light  grades,  heavy  rails,  and  powerful  engines. 
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Faets  and  Obsertfalians  an  Four  and  Six  Wheel  Engines.  By  Jobx 

Herapatr,  EsQi  - 
[coirT}Kt7Bi»  rsox  VAai  249«] 

London  and  Birmingham  Railway, — Conceivmg,  the  only  way 
I  Could  possibly  come  to  a  right  conclusion  of  the  cause  of  any  differ- 
ence in  the  safety  of  the  engines,  was  to  travel  upon  them,  I  procured 
orders  for  permission  to  do  so.  These  orders  are  absolutely  necessary 
on  some  of  the  lines  where  the  injunctions  are  most  strict  not  to  allow 
any  one  to  go  upon  the  engines.  On  the  London  and  Birmingham 
it  is  as  much  as  a  man's  place  is  worth  to  permit  it. 


Observations  on  Four,  and  Six  Wheel  Engines.  317 

By  taking  the  engine^  I  was  enabled  to  decide  very  easily  respect- 
ing the  sinuous  motion  which  is  indeed,  upon  any  line  in  good  order, 
the  only  sensible  motion;  for  the  pitching  motion  is  pbviously  insensi- 
ble if  the  road  be  good,  the  draughts  steady,  and  the  coupling  link 
about  upon  a  level,  or  not  much  above  the  axle  of  the  driving  wheels. 
The  rolling  motion,  too,  I  have  not  yet  been  aUe  to  detect,  unless  the 
road  was  out  of  order. 

My  method  of  judging  of  the  amoimt  of  sinuous  motion  was  to  fix 
myself  firmly  at  the  end  of  the  engine,  and  observing  how  much  a 
point  on  the  front  of  the  frame  of  the  engine  deviated  to  the  right  or 
left  of  the  rail,  taking  as  much  care  as  I  could  to  make  the  visual  line 
fall  at  the  same  distance  in  all  engines  before  the  from  axle.  This  is 
the  best  practical  method  I  could  think  of,  and  though  it  might  not  be 
mathematically  accurate,  perhaps  it  would  be  much  more  easy  to  find 
fault  with  it  than  practically  to  find  a  better.  By  a  little  care. one  is 
able  to  decide  pretty  correctly  in  this  way,  of  the  difierence  of  sinuous 
motion  between  two  engines.  For  instance,  if  one  appears  to  deviate 
two  inches  and  another  three,  which  a  practised  eye  can  appreciate 
very  well,  the  one  has  half  as  much  motion  again  as  the  other,  and  so 
on.  I  have  thought  of,  and  tried,  other  ways  foar  the  same  object,  but 
could  find  none  so  satisfactory  as  this  simple  plan. 

The  fi'ont  rolling  motion  I  have  best  detected  by  watching  the  mo- 
tions of  the  front  fire-box — not  the  motion  of  the  chimney,  for  that  is 
often  loose  and  a  bad  guide — with  regard  to  the  road  or  rails,  taking 
care,  however,  to  distinguish  between  it  aiMl  the  sinuous  motion.  In 
the  hind  part  of  the  engine  it  becomes  sensible  by  leaning  one's  back 
or  shoulder  against  the  side  of  the  &re-box.  In  a  similar  way  is  the 
pitching  motion  discovered,  that  is,  by  watching  the  lifts  and  depres- 
sions of  the  front  of  the  smoke-box,  and  by  leaning  against  the  bind 
part  of  the  fire-box.  But  a  person  with  a  sensitive  foot,  and  accus- 
tomed to  ride  upon  engines,  will  soon  feel  any  pitching  in  the  engine. 
Engines  which  appear  to  one  standing  on  the  platform  to  move  very 
smoothly,  when  tested  this  way,  that  is,  by  leaning  against  the  fire- 
box, will  often  develope  the  most  unpleasant  motions,  and  create  very 
disagreeable  sensationa 

But  besides  the  rolling,  pitching,  and  sinuous  motions,  some  engines 
have  a  shuffling  motion  on  the  platform  from  side  to  side,  keeping 
time  nearly  with  the  beats  of  the  pistons.  It  is  made  manifest  by 
leaning  against  the  side  rads  on  the  platfornL  Others  again  have  the 
same  shuffling  motion  in  length,  discoverable  by  the  same  method  as 
^e  pitching,  and  distinguished  from  it  by  its  quickness  and  regularity, 
and  keeping  time  wiih  the  pistons. 

Again,  there  is  often  a  vertical  roughness  upon  the  platform,  very 
different  over  the  same  ground  on  difierent  engines,  and  a  most  treaeb- 
erons  guide  it  is  to  try  an  opinion  upon ;  the  causes  of  which  I  shall 
describe  in  my  report 

Monday,  November  15, 1  started  from  Gamden  Town  station  on 
No.  41,  taking  the  morning  mail  train  which  was  driven  by  a  very 
mtelligent  man.  This  engine,  a  four  wheel  one,  was  one  of  Mr. 
Bury^s  make,  and,  one  wh^b,.from  its  being  so  high,  some  might  call 
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top-heairy.  Its  motion,  however^  was  very  free  from  rolling  or  pittfa- 
ing,  except  in  some  few  places  where  the  road  has  suffered  from  the 
late  bad  weather.  I  could,  indeed,  perceive  no  sensible  difference 
between  the  rolling  or  pitching  motion  of  this  engine,  and  that  of  any 
of  the  three  six- wheel  engines,  I  rode  on  the  Saturday  previous  on 
the  SouUi  Western  Railway.  The  apparent  sinuous  motion  was 
about  two  inches,  except  once  or  twice  when  it  might  have  reached 
two.  and  a  half  or  three  inches.  This,  reduced  to  the  distance  of  the 
axles,  would  make  a  real  sinuous  motion  of  one  to  one  and  a  half 
inch.  In  other  respects  the  engine  was  very  pleasant  to  ride  on,  and 
I  understand  is  esteemed  to  be  a  very  good  one.  I  stopped  at  'Tring, 
but  when  I  arrived  a  Wolverton  I  very  carefully  gauged  the  inside 
bearing  marks  of  the  flandies,  and  found  them  to  be  four  feet  seven- 
ninth  mches,  the  gauge  of  the  rails  being  four  feet  eight  and  a  half 
inches.  The  distance  from  Uie  extremity  of  the  fire-box  to  the  middle 
of  the  hind  axle  is  four  and  three-quarter  feet,  distance  of  the  centres 
of  the  axles  six  feet,  and  total  length  of  the  body  of  the  engine,  includ- 
ing the  fire-box,  is  fourteen  and  three^uarter  feet  The  driving  wheels 
are  five  and  a  half  feet  diameter,  the  cylinder  thirteen  inches,  and  the 
stroke  eighteen  inches.  I  was  informed  that  it  consumed  twelve  cwt 
of  coke,  on  an  average,  between  Camden  Town  and  Wolvertcm,  fifteen 
miles,  or  twenty-six  and  a  quarter  lbs.  per  mile,  but  these  data  we 
shall  hereafter  have  more  accurately.  This  engine  runs  up  with  the 
night  mail  and  down  with  the  morning  mail  every  day,  and  has  bad^ 
I  was  informed,  no  material  repairs  done  to  it  for  about  eight  months. 

All  the  mail  train  engines  are  an  inch  greater  in  diameter  in  the 
cylinders  than  the  engines  of  the  other  trains,  though  the  driving- 
wheels  appear  to  be  nearly  the  same,  that  is  five  and  a  half  feet  The 
coupling  link  appeared  to  be  about  two  or  three  inches  above  the 
level  of  the  driving-wheel  axle. 

This  engine  is  fitted  with  a  guard  to  clear  the  rails,  and  a  ballast 
gauge ;  that  is  a  bar  hung  upon  a  pin  coming  down  a  little  distance 
from  the  inside  of  the  fore  wheel  to  within  two  or  three  inches  of  the 
level  of  the  axle,  on  the  top  of  which  bar,  in  a  notch,  is  supported  a 
lever,  which,  when  the  bottom  of  the  bar  is  struck  by  the  ballast  being 
too  high,  is  released,  and  falling,  sets  a  whistle  off;  thus  telling  the 
tale  of  the  ballasters  having  neglected  their  orders  as  to  the  height  of 
the  ballast  where  the  roads  are  repairing.  This  happened  in  our  jour- 
ney, and  was  obliged  to  be  reported  at  head-quarters.  Such  is  the 
attention  to  everything  on  this  line  which  may  engender  accident 

At  Tring  I  left  this  engine  and  waited  for  the  next  train,  having 
been  informed  that  all  the  engines  are  changed  at  Wolverton. 

The  engine  I  now  got  on  was  No.  50,  a  four-wheel  engine,  made 
by  Benjamin  Hick.  Its  length,  from  the  end  of  the  fire-box  to  the 
axle  of  the  driving-wheels  was  four  and  a  half  feet,  ten  fieet  to  the 
fore  axle,  and  thirteen  and  a  half  feet  the  extreme  length  of  the  engine. 
The  driving-wheels  as  before  were  five  feet  six  inches,  cylinders 
twelve  inches,  with  eighteen  inch  stroke.  This  was  a  much  lower 
engine  than  the  former^  and  I  suspected  at  first  a  more  steady  one. 
but  on  getting  up  its  velocity  I  found  it  lutd  considerably  more  sinu* 
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ous  motion,  which  I  siispect  was  chiefly  on  account  of  its  flanchcs  being 
ooly  4  feet  7»1  inches,  to  a  gauge  of  4  feet  8i  inches,  and  great  play  in 
its  bearings.  The  coupling  hnk  was  placed  about  the  same  as  in  No.  41. 

The  engine  driver  informed  me  that  No.  50  consumed  about  four- 
teen cwt.  of  coke  in  the  journey  of  fifty-one  miles,  or  30.7  lbs.  per 
mile ;  but  with  a  strong  head  wind  often-times  it  made  a  difference  of 
two  or  three  cwt.  more. 

At  Wolverton  I  got  upon  No.  54,  another  of  Bury's  engines.  This 
in  cylinder,  stroke,  height,  and  distance  of  axles,  was  nearly  a  counter- 
part of  No.  41,  but  its  extreme  length  is  half  a  foot  less,  and  the  gauge 
of  its  flanches  four  feet  7.6  inches.  It  had,  therefore,  about  three-tenths 
of  an  inch  more  play  on  the  rails,and  it  appeared  to  me  to  be  less  steady 
than  No.  41,  and  not  so  lively  as  No.  50,  but  steadier.  The  driver 
said  it  consiuned  a  ton  of  coke  in  its  journey  between  Wolverton  and 
Birmingham,  sixty  miles,  or  about  37.3  lbs.  per  mile;  but  the  accuracy 
of  his  statement  I  should  doubt,  as  he  appeared  to  be  not  well-inform- 
ed.  At  Rugby  I  got  inside,  having  traveled  eighty-five  miles  out^de 
in  rather  shsurp  and  snowy  weather  upon  three  of  the  Company's  en- 
gines. 

I  could  get  no  information  from  the  men  of  any  peculiarities  in  the 
structure  of  any  of  these  engines,  that  is,  whether  they  worked  ex- 
pansively or  not,  but  with  all  this  I  expect  to  be  supplied  by  the  Com- 
pany's officers. 

As  far  as  I  have  yet  seen,  Bury 's  engines  do  not  deserve  the  charac- 
ter given  of  them  of  being  "top  heavy."  One  thing,  however, is  to  be 
said  that  the  road,  taken  altogether,  is  in  so  good  a  state  of  repair  as  not 
to  exhibit  any  imperfections,  if  they  exist.  Indeed  the  term  <Hop  heavi- 
ness" in  a  good  road  is  unintelligible ;  it  can  be  only  in  roads  much 
out  of  order,  and  curves  badly  constructed,  that  it  can  have  an  exist. 
ence.  On  the  London  and  Birmingham  line  there  is  no  expense  spared 
to  make  and  keep  the  road  in  a  perfect  state  of  repair,  and  with  a  few 
exceptions  it  is  in  excellent  order. 

But  though  I  can  at  present  see  no  foundation  for  the  clamour  raised 
against  Mr.  Bury 's  engines,  I  must  confess  I  think  they  can  and  ought 
to  be  made  more  comfortable  for  the  men.  The  platform,  for  instance, 
ronnd  the  fire-box  is  open  at  the  sides,  and  bitterly  cold,  while  a  very 
little  expense  would  remedy  the  defect  Indeed,  upon  the  South 
Western,  Birmingham  and  Gloucester,  and  Liverpool  and  Manchester, 
engines,  that  I  have  ridden  on,  it  is  done,  and  I  cannot  see  why  it  should 
not  be  on  the  London  and  Birmingham. 

Another  fault  I  have  to  find  with  the  fitting-up  of  these  engines 
is,  that  many  of  them  have  no  <<  dashing,"  or  <<  splashing,"  guards,  over 
the  front  wheel.  In  wet  weather  the  wheels  for  want  of  them  throw 
the  oxide  of  iron  from  the  rails,  dirt,  and  particles  of  ballast,  over  the 
engine  and  the  men,  in  a  most  annoying  degree.  Nay,  from  the  seve- 
ral sharp  blows  I  have  myself  had  in  the  face  with  these  particles,  I 
am  inclined  to  think  it  is  not  without  danger  to  the  men's  eyes,  and 
may  therefore  deter  them  firom  keeping  so  good  a  look-out  as  they 
otherwise  would.  The  force  of  tiiis  seems  now  to  be  seen,  for  as  fast 
84  the  engines  undergo  repair  they  are  provided  with  splashing  guards. 
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While  I  am  complaining  I  must  also  be  pennitted  to  prefer  another 
complaint,  namely,  against  the  breaks  on  the  tenders.  On  Mr.  Bury's 
tenders  lever  breaks  are  osed,  upon  the  arm  of  which  the  men  stand, 
over  the  side  between  the  tender  and  engine,  pressing  it  down  with 
the  weight  of  their  bodies.  Should  their  feet  slip,  destruction  is*  al- 
most inevitable.  Indeed,  upon  one  of  these  dangerous  things  a  man 
lately  lost  his  life  on  one  of  the  lines,  and  that  Company  are  now  pre- 
paring what  they  call  shoes  for  the  handles.  But  if  these  breaks  were 
fitted  as  they  are  upon  the  tenders  of  many  lines,  with  a  screw  and 
handle,  or  wheel,  all  this  danger  would  at  once  be  avoided. 

Mr.  Bury  will  not,  perhaps,  thank  me  for  telling  him  thus  publicly 
of  his  faults,  but  I  do  it  because  it  is  the  most  effectual  way  to  cure  him 
of  committing  them  again.  Besides,  to  confess  the  truth  quietly,  I  have 
a  little  mischievous  inclination  just  now  to  grumble  and  pick  holes^ 
where  I  can.  It  is  exhilarating  to  an  exhausted  frame,  a  sort  of  unc- 
tion to  the  bumps  and  bruises  I  have  gotten  in  my  long  and  fatiguing 
journey. 

[The  rest  of  this  communication  we  have  deferred,  the  informatioa 
from  the  London  and  Birmingham  Railway  coming  only  just  before 
Mr.  Herapath's  departure.]  Raflw«y  Mag. 

[To  be  eontiniMd.) 
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Remarks  on  Ships  of  Wood  and  Iron. 

Remarks  on  the  relative  advantages  of  the  employment  of  wood 
and  iron  in  the  construction  of  ships  have  appeared  at  different  times, 
in  Journals  devoted  to  inquiries  relating  to  subjects  of  this  nature,  but 
a  spirit  of  partizanship  has  been  commonly  displayed  by  tlie  respec- 
tive advocates  of  wood  and  iron  in  favour  of  their  own  views.  In  an 
endeavour  to  avoid  this  charge,  it  will  be  expedient  to  advert  in  the 
first  instance,  to  the  different  modes  in  which  wood  can  be  employed 
in  ship  building,  especially  as  the  advocates  of  iron  are  in  the  habit 
of  referring  to  the  defects  of  ships  built  of  timber,  which  are  capable 
of  being  obviated  by  a  different  system  of  construction. 

The  relative  merits  of  wood  and  iron  for  this  purpose  will,  I  ap- 
prehend, come  more  fairly  before  the  public  by  an  exposition  of  some 
of  the  plans  that  may  be  adopted  in  the  construction  of  ships  of  wood ; 
and  it  appears  to  me  that  three  well  marked  systems  may  be  distin- 
guished. 1st.  The  common  plan  of  timbers,  whether  framed  or  sin<- 
gle,  separated  by  spaces  from  each  other,  whose  principal  connexion 
with  each  other,  arises  from  an  external  and  internal  series  of  plank- 
ing. 2nd.  The  plan  used  in  her  Majesty's  dock  yards,  of  timbers 
wedged  up  solid,  and  covered  by  an  external  plankings  (timbers  placed 
close  together  I  conceive  would  be  found  to  be  a  better  method.)  3rd<. 
A  plan  of  constructing  vessels  of  any  size  by  two  or  more  connected 
series  of  planks  without  timbers;  this  method  has  not  been  extensive- 
ly used.  Clinker-built  boats  belong  to  this  third  system,  and  perhaps 
also  iron  vessels,  inasmuch  as  the  plates  of  iron  of  which  they  are 
fenaaed  are  of  far  more  importance  than  the  iron  ribs,  which  occupy 
the  position  of  timbers. 
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The  advocates  of  iron  have,  I  apprehend^by  no  means  exaggerated 
the  defects  of  ships  of  the  common  construction,  in  which  the  con* 
nejdon  of  the  timbers  with  each  other  is  extremely  imperfect,  even  in 
the  best  built  merchant  ships,  and  the  safety  of  the  lai^est  vessels  is 
dependent  on  the  security  of  the  fastenings  of  the  butts  of  a  four  inch 
plank. 

I  consider  these  defects  are  so  fatal,  that  no  increase  of  strength  or 
improvement  in  workmanship  can  more  than  palliate  them  in  a 
greater  or  less  degree,  and  I  propose  to  abandon  any  reference  to  these 
vessels,  and  at  once  admit  their  inferiority  to  vessels  constructed  of 
iron,  provided  the  latter  are  made  of  sufficient  strength. 

A  large  proportion  however  of  the  present  enormous  annual  loss  of 
merchant  ships  seems  to  have  been  sufficiently  traced  to  defective 
methods  of  construction,  and  to  the  facility  it  affords  in  (Covering  the 
defects  of  cheap  ships;  still  the  causes  that  tend  to  foster  the  con- 
tinuance of  the  present  system  are  subjects  foreign  to  the  tenor  of 
these  remarks;  the  fact  that  the  rottenness  of  the  timbers  can  be  con- 
cealed from  casual  inspection,  is  sufficient  for  our  purposes.  It  has 
been  urged  that  unless  spaces  are  provided  between  the  timbers,  for 
the  accommodation  of  water  from  leaks,  that  it  would  rise  in  the  vessel 
and  spoil  the  cargo.  This  argument  is  founded  on  the  assumed  neces- 
sity of  leaks,  but  it  affords  proof  of  their  frequent  occurrence  in  vessels 
of  the  usual  construction. 

The  rapid  destruction  of  timber  by  the  united  operations  of  wet, 
heat  and  filth,  and  the  generation  of  foul  air  from  these  causes,  will  not 
be  denied;  and  in  addition  to  its  weakness  the  rapid  deterioration  of 
the  frame  of  the  vessel,  from  the  above  causes,  seems  an  equally  fatal 
objection — though  exceptions  may  occur  owing  either  to  care  or  ac- 
cidental conditions. 

Hie  second  system  of  ship  building  with  timbers  wedged  up  solid, 
has  been  in  use  for  a  considerable  period  for  ships  of  war,  and  the 
success  that  has  attended  this  plan  has  been  amply  proved  by  the  ac- 
counts of  the  escape  of  different  vessels,  that  have  since  its  adoption 
been  driven  ashore  and  got  off  again,  in  many  instances  without  in- 
jury, and  in  other  cases  damaged  to  such  an  extent  as  would  have 
insured  the  total  loss  of  vessels  of  the  common  construction ;  for  in^ 
stance,  the  Pique  lost  a  large  portion  of  her  keel,  and  in  some  places 
the  whole  of  the  garboard  strake,  and  a  part  of  the  floor  timbers  were 
ground  away  by  the  rocks  of  Newfoundland,  and  yet  this  frigate  cross- 
ed the  Atlantic  without  a  rudder,  under  circumstances,  it  must  be  ad- 
mitted, of  some  anxiety  to  the  officers  and  crew. 

For  merchant  ships  I  should  propose  to  use  the  same  weight  of  ma- 
terials as  are  now  employed,  the  outside  planking  would  remain  with- 
out alteration,  but  the  quantity  of  wood  in  the  ceiling  would  be  added 
to  the  width  of  the  timbers,  and  in  case  it  was  insufficient  to  fill  up 
the  spaces  between  the  timbers,  the  depth  of  the  latter  must  be  lessen- 
ed to  make  up  the  deficiency. 

Under  these  circumstances  the  timbers  would  be  about  double  the 
thickness  of  the  outside  planks,  and  being  placed  close  together,  a 
good  means  of  cotmezion  might  be  obtained  by  large  do  wells  or  coaks, 
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80  as  to  produce  a  mutual  dependence  on  each  other^  and  so  that  any 
pressure  on  the  outside  would  exert  a  more  regular  strain  on  every 
part.  A  vessel  constructed  on  this  principle  would  be  an  irregular 
cask^  and  when  caulked  inside  and  outside  would  float  without  plank- 
ing; and  by  the  addition  of  the  latter,  a  frame  of  great  stiffness,  and 
equal  strength  and  thickness  in  every  part  would  be  obtained,  on 
which  one  side  of  every  piece  of  wood  used  in  its  construction  would 
be  visible,  and  would  allow  an  examination  to  be  made  of  its  state 
with  great  facility.  The  other  sides  of  the  wood  woidd  be  preserved 
from  wet  as  long  as  the  fabric  of  the  vessel  remahied  sound,  and  the 
caulking  was  attended  to.  It  is  obvious  that  a  greater  inside  width 
of  seven  or  eight  inches  would  be  gained  in  these  vesels,  and  no  loss 
of  space  would  accrue  if  it  was  occupied  by  battens  to  admit  of  water 
accommodation  for  the  leakage,  and  the  prevention  of  injury  to  the 
cargo  from  the  escape,  until  at  least  the  present  advocates  of  the  as- 
sumed necessity  of  leaks  in  ships,  became  convinced  of  the  small  pros- 
pect of  their  occurrence  under  common  circumstances  in  vessels  so 
constructed. 

It  is  true  no  provision  will  afford  security  to  vessels  on  rocks  amoog 
breakers,  but  such  situations  afford  the  best  test  of  the  merits  of  differ- 
ent systems  of  ship  building,  by  the  time  each  vessel  is  found  capable 
of  resisting  these  effects. 

Numerous  cases  will  occur  where  life  is  dependent  on  the  time  the 
vessel  holds  together,  but  the  partial  saving  of  the  cargo  may  be  con- 
sidered objectionable  by  ship  owners,  among  whom  the  advantages 
of  a  total  loss  are  well  understood.  Opinions  on  these  points  are  of 
little  value,  we  must  wait  for  evidences  from  wrecks*und^  different 
conditions. 

The  scantling  proposed  for  merchant  ships  would,  I  apprehend,  be 
not  quite  so  heavy  as  that  in  use  for  ships  of  war  of  equal  size ;  at  the 
same  time,  it  is  probable  that  the  strength  of  timbers  placed  close  to- 
gether, except  that  of  the  dockyark  plan  of  timbers  wedged  up,  to  such 
an  extent  that  a  greater  strength  may  be  perhaps  obtained  at  a  smaller 
cost.  Plans  of  this  nature  are  obviously  only  suited  for  good  work- 
manship and  good  materials;  but  it  ought  to  suit,  for  less  insurance 
premiums,  whenever  an  inquiry  on  this  subject  is  properly  conducted, 
and  explanations  are  afforded  to  insurers  of  such  a  nature,  as  shall  be 
fully  understood. 

The  third  plan  referred  to,  requires  similar  conditions  of  timber 
atod  workmanship,  but  it  has  not  been  extensively  adopted.  Ten  or 
twelve  series  of  inch  planks  were  employed  many  years  ago,  in  a  500 
ton  vessel  built  at  Rochester,  but  I  conceive  three  or  four  series  of 
two  and  a  half  to  four  inch  plank,  according  to  the  size  of  the  vessel, 
would  be  found  a  more  convenient  method  of  construction. 

Several  of  the  Gravesend  steamers  of  150  feet  in  length  have  been 
built  of  three  series  of  one  and  a  half  inch  planks,  and  they  have  run 
for  four  or  five  years,  and  are  now  said  to  be  as  sound  as  when  first 
constructed,  such  at  least  was  the  case  with  the  Ruby,  when  opened 
fbr  the  piurpose  of  lengthening  the  bow  to  increase  her  speed. 

This  method  however  requires  further  trials  especially  at  sea^  before 
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any  decisive  opinion  can  be  given  on  its  comparative  merit;  it  is  fa- 
Toarable  to  soundness,  as  the  necessity  of  sawing  the  wood  into 
planks  admits  of  the  certain  selection  of  good  materials,  and  would 
afford  great  facility  in  seasoning  timber  properly.  While  the  expense 
of  selection  would  in  some  degree  be  lessened  by  the  conversion  of 
the  rejected  planks  to  inferior  purposes,  or  by  working  it  up  in  infe- 
rior or  cheap  craft,  perhaps  for  river  use.  The  increase  of  cost  would 
not  answer  unless  it  was  accompanied  by  a  proportional  increase  of 
durability,  and  perhaps  the  general  opinion  would  be  in  favour  of 
the  latter  result,  as  a  necessary  consequence  of  the  selection  of  good 
timber. 

The  launches  used  in  the  navy  have  for  several  years  been  made 
on  Johns'  plan,  of  two  series  of  planks  crossed  diagonally,  their  weight 
is  about  tlu'ee-fifths  of  the  boats  of  the  old  construction,  and  their  du- 
rability has  been  much  increased.  The  Gravesend  steamers  are  built 
with  two  similar  series  of  crossed  planks  in  lieu  of  timbers,  covered 
with  an  outside  planking  in  the  common  mode,  the  whole  well  fas- 
tened with  copper.  In  large  vessels  perhaps  a  ceiling  connected  in 
the  same  manner  might  be  deemed  advisable :  at  the  same  time  it 
seems  probable  that  a  greater  strength  would  be  obtained  by  a  less 
quantity  of  timber  in  the  third  than  in  the  second  method  of  construc- 
tion proposed.  Clinker  built,  which  belongs  to  this  class,  in  which 
the  principal  strength  depends  on  the  planking  instead  of  the  timbers, 
seldom  exceeds  100  tons  in  size,  and  are  usually  of  a  light  scantling; 
their  great  durability  is  well  ascertained,  provided  they  are  kept  from 
the  ground,  in  which  case  from  the  thinness  of  the  single  part  of  the 
ptanking,  holes  are  easily  knocked  in  their  bottoms. 

The  introduction  of  these  methods  of  constructing  timber  ships  is 
not  likely  to  be  effected,  except  by  the  nearly  total  destruction  of  the 
present  trade  in  ship  building  by  the  more  general  adoption  of  iron 
vessels,  and  the  interests  of  humanity  will  cause  the  earliest  occur- 
rence of  this  result  not  to  be  regretted.  Nothing  perhaps  but  the 
severe  pressure  of  iron  competition  will  induce  the  present  race  of 
ship  builders  to  turn  their  attention  to  the  means  whereby  greater 
strength,  security  and  durability  may  be  given  to  wooden  ships;  even- 
tually perhaps  its  greater  strength  for  a  given  weight,  and  its  greater 
elasticity  may  obtain  a  preference. 

Prime  cost  undoubtedly  wUl  form  a  principal  element  in  the  ap- 
proaching competition;  at  present  iron  vessels  are  often  built  too 
cheap,  or  in  other  words  too  slight;  the  error  may  be,  and  I  believe 
has  been  remedied.  Innumerable  questions  will  arise  relating  to  the 
elasticity,  strength,  and  durability  of  wood,  as  well  as  its  quality;  and 
^  in  reference  to  the  destructive  action  of  salt  water  on  iron,  the 
strain  on  the  rivets,  &c.  &c.,  which  can  only  be  answered  by.  expe- 
rience. 

To  a  spirited  competition  between  wood  and  iron  I  look  for  the 
improvement  of  vessels  of  both  materials.  Recently  I  have  met  with 
parties  who  being  engaged  simply  as  owners  on  the  proposed  con- 
straction  of  a  steam  boat,  in  consequence  of  the  difficulty  in  the  choice 
of  wood  or  iron^  have  foxmd  it  necessary  to  institute  an  inquiry  re- 
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qpecting  their  lelative  ments  in  ship  buUdiog ;  tfaeae  poxtiea  but  foi 

the  difficult  of  selection,  would  have  goae  oa  in  the  good  old  jog-trot 
way  of  supposing,  that  British  ships  of  the  old  construction  were  per- 
fect spedniens  of  the  art,  and  would  have  patiently  submitted  to  the 
present  rates  of  insurance,  as  founded  on  the  average  loss,  deduced 
from  defective  ships.  The  spirit  of  inquiry  once  roused  among  own- 
ers  of  shipping,  will  I  trust  lead  to  results  as  yet  scarcely  anticipated. 

It  matters  little  to  the  country  whether  wood  or  iron  eventually  ob- 
tain the  preference ;  if  British  oak  is  abandoned  it  will  be  only  super- 
seded by  British  iron,  and  the  inhabitants  of  our  land  ought  to  be 
satisfied  if  the  latter  will  uphold  the  character  of  the  navy  as  well  as 
the  former  has  done. 

At  present  I  consider  the  question  of  relative  superiority  as  undecid- 
ed, and  though  disposed  to  admit  the  inferiority  of  timber  vessels  of 
the  common  construction,  yet  the  advantages  of  iron  may  not  exceed 
that  due  either  to  the  methods  of  construction  adopted  in  the  navy,  or 
in  the  Gravesend  steam  boats.  The  latter  method  is  perhaps  best 
adapted  for  small,  and  the  former  for  large  vessels.  Moreover,  we 
want  the  evidence  likely  to  be  afforded  by  the  wreck  of  the  largest 
iron  steamers,  for  the  formation  of  an  opinion  respecting  their  powers 
of  endurance  under  the  breakers  of  a  rocky  shore,  or  a  sand  bank. 

In  regard  to  the  relative  advantages  of  the  two  plans  of  ship  build- 
ing proposed  for  the  merchant  service,  the  method  adopted  in  the 
navy  has  received  the  stamp  of  experience,  and  the  evidence  is  con- 
clusive in  its  favor.  The  500  ton  vessel  built  of  planks  before  alluded 
to,  was  driven,  ashore  in  a  heavy  gale  under  Mount  Batten,  in  Ply- 
mouth Sound,  when  loaded  with  ordnance  stores,  in  company  with 
ten  or  eleven  other  vessels,  all  of  which  became  total  wrecks;  she  af- 
forded an  almost  solitary  instance  of  a  vessel  saved,  when  ashore  on 
that  point,  and  she  is  reported  to  have  rebounded  from  the  rocks  for 
a  short  time  like  a  cask,  until  a  hole  was  knocked  in  her  bottom;  after 
the  gale  she  was  got  off,  and  was  repaired  at  a  moderate  expense,  and 
proceeded  on  her  voyage  to  the  East  Indies. 

I  should  also  be  inclined  to  the  opinion  that  a  greater  strength  will 
be  obtained  with  a  less  quantity  of  materials,  by  means  of  several 
series  of  planks  than  by  close  timbers  and  outside  planking,  but  the 
latter  plan  seems  to  afford  greater  facility  for  repairs.  In  conclusion, 
I  would  remark  that  it  is  my  object  to  assert  the  possibility  of  the  in- 
troduction of  great  improvements  in  the  construction  of  vessels  of 
wood,  without  any  increase  and  perhaps  at  some  reduction  of  cost, 
and  I  wish  to  induce  parties  engaged  in  ship  building  to  advert  to  the 
fact,  that  the  best  portion  of  their  business,  the  construction  of  steam* 
ers,  is  rapidly  passing  out  of  their  hands,  and  that  unless  sailing  ves- 
sels are  ren&red  stronget,  safer,  and  perhaps  lighter,  this  portion  of 
their  trade  may  follow,  as  the  establishments  for  building  iron  vessels 
are  increased,  or  at  least  such  a  depreciation  of  prices  may  occur  as 
will  be  equally  ruinous  to  them. 

At  the  same  time  I  must  acknowledge  that  great  improvements  in 
regard  to  strength  have  been  necessary,  and  have  been  lulopted  in 
tsjxny  of  the  larger  steamers^  in  some  instances  perhaps  to  the  full  ex- 
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lent  hero  advocated,  at  least  in  the  engine  room;  similar  princ^les 
might  be  adopted  in  the  fore  and  after  bodies  with  lighter  timbers,  and 
hsoce  a  Jess  strain  would  be  thrown  upon  the  midship  body  in  passing 
orer  heavy  seas.  It  is  their  general  adoption  that  I  would  urge,  andl 
cannot  but  expressmy  conviction  that  steam  shipsof  the  largest  class  yet 
made,  may  be  constructed  to  bear  the  winter  seas  of  the  Atlantic,  by  a 
better  disposition  of  the  timbers  employed  in  their  construction.      Y. 

ClT.  Eag,  St  Areh.  Jour. 


On  the  Extraction  and  Decolorization  of  Gelatine. 
By  J.  C.  Booth  and  M.  H.  Bot£. 

In  a  patent  granted  to  S.  G.  Dordoy,  of  Surrey  County,  <<foK  certain 
improvements  in  the  manufacture  of  gelatine  size  and  glue/'  (see 
London  Journal  for  January  1842,)  the  patentee  proposes  the  employ- 
ment of  chlorine,  for  bleaching  the  materials  employed,  previously  lo 
the  extraction  of  the  gelatine,  in  which  respect  the  patent  mainly  dif- 
fen  from  former  attempts  at  bleaching  by  operating  on  the  gelatinous 
fluid  after  its  extraction. 

^For  every  100  lbs.  of  the  animal  substances,  eight  ounces  of  chlo^ 
rate  or  chloride  of  lime,  potash,  soda,  baryta,  or  other  similar  com- 
pounds are  dissolved,  or  thoroughly  mixed  in,  or  with,  two,  or  more, 
Sallons  of  hot  or  cold  water ;  four  pounds  of  hydrochloric  or  other  adds 
being  added  and  stirred  thoroughly.  This  mixture  is  to  be  poured  into 
the  vessel  containing  the  water  and  animal  substances,  the  materials 
being  stirred  continually  while  the  mixture  is  added.  The  animal 
substances  should  be  kept  entirely  covered  with  the  water  for  twenty- 
four  hours.*' 

The  above  proportions  are  considered  sufficient  for  thin  skins,  as 
of  sheep,  but  for  heavier  pieces,  such  as  those  derived  from  oxen, 
calves,  &c.,  two  or  three  steepings  will  be  requisite,  each  continued 
the  same  time,  until  the  substances  appear  of  a  uniform,  transparent 
whiteness.  The  substances  are  thoroughly  washed  in  pure  water  at 
ordinary  temperatures,  and  then  water  at  160^  Fahr.  is  poured  on, 
UMi  the  temperature  maintained  at  100°  Fahr.  from  twelve  to  twenty- 
fours  hours,  when  the  gelatinous  solution  is  strained  off.  Fresh  supplies 
of  water  are  successively  added,  each  portion  at  a  temperature  of  20^ 
bigher  than  the  preceding,  until  at  last  the  water  is  boiled. 

This  patent,  like  many  others,  makes  a  sweeping  claim  '<to  cover 
all  the  ground,'^  but  it  might  be  restricted  to  the  use  of  chlorine  or  its 
compounds  with  oxygen  for  bleaching  animal  matters  previous  to  the 
extraction  of  gelatine,  and  not  subsequent  to  this  process,  which  had 
been  repeatedly  tried.  In  the  latter  case  it  has  been  found  that  although 
the  color  of  the  gelatine  may  be  improved,  its  binding  quality  is  mate- 
rially impaired;  but  there  is  every  reason  to  believe  that  the  coloring 
matters  may  be  obviated  by  the  application  of  bleaching  previous  to 
extracting  gelatine,  since  it  is  the  opinion  of  chemists  that  this  sub- 
stance is  not  ready  formed  in  the  animal  matters  employed.  Since 
then  the  patent  contains  good  principles,  it  ^lay  be  well  to  enquire 
into  some  of  its  details. 

V«u  ni.  3v  Snt  M.— No.  6.— Mat,  1S4S.  S8 
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As  is  too  often  the  case  with  chemical  patents,  its  descriptions  aie 
vague  and  incompatible  with  the  definite  laws  of  cbemisuy.  Ilius  it 
is  not  immaterial  whether  we  employ  the  same  amount  of  acid  (of 
what  strength?)  with  the  same  quantity  of  chlorate  of  potassa,  soda, 
lime,  or  baryta,  or  with  the  chlorides  of  the  same  bases.  Probably 
the  chloride  of  lime  is  the  only  compound  that  can  be  employed 
economically;  and  in  this  case,  if,  as  the  patentee  directs,  the  acid, 
which  is  twice  as  much  as  necessary,  be  poured  first  into  the  solution 
of  the  chloride,  a  considerable  amount  of  chlorous  or  bleachiug  mate- 
rial will  be  lost  It  would  be  advisable  either  to  dissolve  the  chloride 
in  two  or  more  gallons  of  cold  water  and  then  add  the  acid  previously 
diluted  with  three  or  more  gallons  of  water,  or  to  add  the  clearly 
drawn  ofT  solution  of  chloride  to  the  water  over  the  animal  substances, 
and  then  to  add  the  acid  diluted  largely  with  water.  In  either  case, 
a  bleaching  liquor  will  be  obtained  which  will  act  more  uniformly 
and  for  a  greater  length  of  time  without  being  exhausted. 

The  successive  extraction  of  gelatine  by  water  at  low  and  increas- 
ing temperatures  is  worthy  of  notice,  although  not  novel,  but  in  this 
case  the  later  solutions  should  be  employed  for  gelatine  of  decreasing 
qoalities. 


On  the  Freparaiian  ofMuminous  Mordants*  By  James  C.  Booth 

and  M.  H.  Botk. 

Whatever  relates  to  improvements  in  dyeing  and  cloth  printing 
being  of  high  importance,  we  have  thought  it  worth  calling  attention 
to  the  above  subject  from  the  appearance  of  two  patents,  the  one  taken 
out  in  England  by  R.  Hervey,  (Rep.  Pat  In  v.,  December  1841,)  and 
the  other  in  this  country,  lioxxx.  Frank.  Inst  March,  1843.)  They  are 
worthy  of  consideration  from  the  comparative  cheapness  with  which 
the  aluminous  mordants  may  be  prepared. 

The  most  important  point  is  the  formation  of  sulphate  of  alumina 
by  the  direct  action  of  sulphuric  acid  upon  clay  which  has  been  cal- 
cined in  a  reverberatory  furnace.  Supposing  the  process  to  be  suc- 
cessful, as  described  by  the  patentee,  it  offers  great  advantages,  since 
an  abundance  of  clay  comparatively  free  from  iron  may  be  obtained 
in  many  districts  of  country,  and  even  a  portion  of  that  iron  must  be 
rendered  insoluble  by  calcination.  In  one  respect  the  sulphate  of 
alumina  may  be  more  advantageously  employed  as  a  mordant  or 
color-base  than  the  sulphate  of  alumina  and  potassa  (common  alum) 
since  a  given  weight  of  it  will  contain  a  larger  proportion  of  color- 
base  than  the  same  weight  of  alum;  but,  on  the  other  hand,  crystal- 
ized  alum  is  so  uniform  in  composition,  that  in  its  employment  we 
operate  more  definitely  and  certainly,according  to  given  weights,  while 
the  sulphate  of  alumina  is  difficult  to  be  brought  to  a  crystaline  state. 
It  is,  moreover,  liable  to  form  basic  salts,  so  that  we  cannot  know 
with  certainty  and  readiness  the  exact  amount  of  alumina  present  in 
a  solution  of  the  salts.  For  these  reasons  the  patentee  is  in  error  in 
supposing  that  the  sulphate  of  alumina  is  superior  to  alum  for  print- 
ing, dyeing,  &c. 
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The  sulphate  of  alumina  may  be  more  saccessfnlly  employed  in  the 
manafacture  of  the  acetate,  by  means  of  acetate  of  lime  or  lead,  for 
bf  decomposing  alum  perfectly,  it  is  requisite  to  add  a  sufficient  quan- 
tity of  acetate  to  precipitate  the  whole  of  the  sulphuric  acid,  not  only 
that  combined  with  alumina  but  also  with  the  potassa,  so  that  a  con- 
siderable amount  of  the  acetate  is  employed  to  no  useful  purpose ; 
whereas  for  every  proportion  of  the  sulphate  of  alumina  alone  that  is 
decomposed  by  an  acetate,an  equivalent  quantity  of  acetate  of  ahimina 
is  formed.  The  most  economical  method  is  to  precipitate  with  acetate 
of  lime  as  long  as  a  precipitate  is  formed,  and  then  to  throw  down  the 
small  balance  of  sulphuric  acid  by  aceiate  of  lead.  The  second  method 
described  in  the  English  patent,  of  precipitating  alumina  by  alkali, 
or  its  soluble  carbonate,  and  then  redissolving  the  alumina  in  acetic 
acid,  may  often  be  practised  economically,  but  there  is  then  some  dif- 
ficulty in  obtaining  a  liquid  of  uniform  strength. 

The  remarks  which  have  been  made  apply  to  both  the  American 
and  English  patents,  and  particularly  to  the  latter,  which  is  more  co- 
pious. Since  each  of  the  points  claimed  in  the  patents  has  been  the 
sQbject  of  previous  experiments  and  manufacture,  it  appears  to  us 
that  it  would  be  a  difficult  matter  to  sustain  the  combination  since 
other  simple  methods  of  removing  the  iron  may  be  resorted  to. 


On  an  Uniform  System  of  Screw  Threads — communicated  to  the 
Institution  of  Civil  Engineers^  1841.  By  Joseph  Whitwokth, 
Esq.,  Assoc.  Inst.  C.  E. 

The  screw  threads  which  form  the  subject  of  this  paper,  are  those 
of  bolts  and  screws,  used  in  fitting  up  steam  engines  and  other  ma- 
chinery. Great  inconvenience  is  found  to  arise  from  the  variety  of 
threads  adopted  by  different  manufacturers.  The  general  provision 
for  repairs  is  rendered  at  once  expensive  and  imperfect.  The  diffi- 
culty of  ascertaining  the  exact  pitch  of  a  particular  thread,  especially 
vhen  it  is  not  a  submultiple  of  the  common  inch  measure,  occasions 
extreme  embarrassment.  This  evil  would  be  completely  obviated  by 
uniformity  of  system,  the  thread  becoming  constant  for  a  given  diam- 
eter. The  same  principle  would  supersede  the  costly  variety  of 
screwing  apparatus,  required  in  many  establishments,  and  remove 
the  confusion  and  delay  occasioned  thereby.  It  would  also  prevent 
the  waste  of  bolts  and  nuts  which  is  now  unavoidable.  The  impulse 
2od  direction  given  to  machinery  during  late  years  have  tended  to 
increase  thes^  evils,  and  must  ultimately  lead  to  a  change  of  system. 

Were  au  uniform  system  adopted  for  marine  or  locomotive  engines, 
there  can  be  no  doubt  that  it  would  be  extended  to  engines  and  ma- 
chinery of  almost  every  description.  Peculiar  threads  will,  of  course^ 
be  always  required  for  particular  purposes;  but  in  screws  for  general 
use  in  fitting  up  machinery,  the  advantage  of  uniformity  would  be 
patramount  to  every  other  consideration. 

It  does  not  appear  that  any  combined  effort  has  been  hitherto  made 
to  attain  this  object.    As  yet  there  is  no  recognized  standard.    This 
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will  not  be  a  matter  of  surprise,  when  it  is  consideied  that  anf  standaid 
must  be  to  a  great  extent  arbitrary.  It  is  impossible  to  deduce  a 
precise  rule  from  mechanical  principles,  or  from  any  number  of  exper- 
iments. On  the  other  hand,  the  nature  of  the  case  is  such  that  mere 
approximation  would  be  unimportant,  absolute  identity  of  thread 
being  indispensable. 

Messrs.  Whitworth  &  Co.  were  led  some  years  ago  to  alter  the 
threads  of  their  screwing  tackle  on  this  {Nrinciple,  in  consequence  of 
various  objections  urged  against  those  they  had  previously  adopted, 
and  the  result  of  the  experiment  has  been  abundantly  satisfactory. 
An  extensive  collection  was  made  of  screw  bolts  from  the  principal 
workshops  throughout  England,  and  the  average  thread  was  careful- 
ly observed  for  different  diameters.  The  i,  i,  li  inches  were  partic- 
ularly selected  and  taken  as  the  fixed  points  of  a  scale  by  which  the 
intermediate  sizes  were  regulated.  The  only  deviation  made  from 
the  exact  average  was  such  as  might  be  necessary  to  avoid  the  great 
inconvenience  of  small  fractional  parts  in  the  number  of  threads  to 
the  inch.    The  scale  was  afterwards  extended  to  six  inches* 

The  pitches  thus  obtained  for  angular  threads  are  shown  in  the 
following  table: 
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It  will  be  observed  that  above  one  inch  diameter  the  same  pitch  is 
used  for  two  sizes.  This  could  not  have  been  avoided  without  intro- 
ducing small  fractional  parts.  The  economy  of  screwing  apparatus  was 
also  promoted  by  repetition  of  the  thread.         lod.  Meo.  Mag.  Oct  mi. 


On  a  Voltaic  Process  for  Etching  Daguerreotype  Plates.  By  W. 
R.  Grove,  Esq«,M.  A.,  F.  R,  S.,  Prqfessor  of  Eocperimental  Philo- 
sophy in  the  London  Institution.* 

Dr.  Berres,  of  Vienna,  was  the  first,  I  believe,  who  pnbliahed  a 
process  for  etching  Daguerreotype;  his  method  was  to  cover  the  plates 
with  a  solution  of  gum-arabic,  and  then  to  immerse  them  in  nitric  acid 
of  a  certain  strength.  I  have  not  seen  any  plates  thus  prepared,  but 
the  few  experiments  which  I  have  made  with  nitric  acid,  have  given 


*  From  the  Proceedinfi  of  the  L«idon  Eleetricd  Society,  Part  If, 
fere  tUSooittyoaUie  17th  of  Aiigatt,  1841.    Reviaed  by  the  AutheB. 
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me  a  barred  and  imperfect  6utline;  and  I  have  experienced  extreme 
difficulty  of  manipulation  from  the  circumstance  of  the  acid  never  at- 
tacking the  plate  uniformly  and  simultaneously.  My  object,  however, 
in  this  communication,  is  not  to  find  fault  with  a  process  which  I  have 
neTer  perhaps  fairly  tried,  or  seen  tried  by  experienced  hands,  and  the 
Iflventor  of  which  deserves  the  gratitude  of  all  interested  in  physical 
science ;  but  to  make  public  another,  which  possesses  the  advantage 
of  extreme  simplicity,  which  any  one,  however  unskilled  in  chemical 
manipulation,  may  practise  with  success,  and  which  produces  a  per- 
fect etching  of  the  original  image;  so  much  so,  that  a  plate  thus  etch- 
ed can  scarcely  be  distinguished  from  an  actual  Daguerreotype,  pre- 
serving all  the  microscopic  delicacy  of  the  finest  parts  of  the  impres- 
sion. 

One  sentence  will  convey  the  secret  of  this  process ;  it  is  to  make 
the  Daguerreot3rpe  the  anode^  of  a  voltaic  combination,  in  a  solution 
which  will  not  of  itself  attack  either  silver  or  mercury,  but  of  which, 
when  electrolyzed,  the  anion  will  attack  these  metals  unequally.  This 
idea  occurred  to  me  soon  after  the  publication  of  Daguerre's  process; 
bin,  being  then  in  the  country,  and  unable  to  procure  any  plates,  I 
allowed  the  matter  to  sleep;  and  other  occupations  prevented  for  some 
lime  any  recurrence  to  it. 

Adn)itting  the  usual  explanation  of  the  Daguerreotype,  which  sup- 
poses the  light  parts  to  be  mercury,  and  the  dark  silver,  the  object 
was  to  procure  a  solution  which  would  attack  one  of  these,  and  leave 
the  other  untouched.  If  one  could  be  found  to  attack  the  silver  and 
iu)tthe  mercury,  so  much  the  better;  as  this  would  give  a  positive 
engraving,  or  one  with  the  lights  and  shadows,  as  in  nature;  while  the 
converse  would  give  a  negative  one.  Unfortunately,  silver  and  mer- 
cury are  nearly  allied  in  their  electrical  relations.  I  made  several  ex- 
periments with  pure  silver  and  mercury,  used  as  the  anode  of  a  vol- 
taic combination;  but  found,  that  any  solution  which  would  act  on 
one,  acted  also  on  the  other.  All  then  that  could  be  expected,  was  a 
difference  of  action.  With  the  Daguerreotype  plates  I  have  used  the 
folio  ving: — 

Dilute  sulphuric  acid,  dilute  hydrochloric  acid,  solution  of  sulphate 
of  copper,  of  potash,  and  of  acetate  of  lead.  The  object  of  using  ace- 
tate of  lead,  was  the  following: — With  this  solution,  peroxide  of  lead 
is  precipitated  upon  the  anode;  and,  this  substance  being  insoluble  in 
nitric  acid,  it  was  hoped  that  the  pure  silver  parts  of  the  plate,  being 
niore  closely  invested  with  a  stratum  of  peroxide  than  the  mercurial, 
ized  portions,  these  latter  would,  when  immersed  in  this  menstruum, 
he  attacked,  and  thus  furnish  a  negative  etching.  I  was  also  not  al- 
together without  hopes  of  some  curious  effects,  from  the  color  of  the 
thin  films  thus  thrown  down;  here,  however,  I  was  disappointed:  the 
colors  succeeded  each  other  much  as  in  the  steel  plate  used  for  the 

*  Strictly  tpaaking  this  is  a  miMppliefttion  of  Farada>'«  term :  ho  applied  it  to  the  rarface 
^  tbeetectrolyte;  a%  boweTer,  a!l  continental  and  many  Bnglish  writera  (among  whom  I 
^  name  Whewell)  bave  applied  it  to  the  poeitive  electrode,  and  as  an  eipretsion  is  moat 
'^^Bdfld  in  that»  I  have  not  liaeitated  lo  to  apply  it 

28^ 


330  Progress  of  Practical  4*  TVieoretical  Mechanics  4*  Chemistry, 

metallochrome,  but  with  inferior  lustre.  On  immersion  in  nitric  acid 
of  different  degrees  of  dilution,  the  plates  were  unequally  attacked, 
and  the  etching  burred  and  imperfect.  Of  the  other  solutions,  hydro- 
chloric acid  was,  after  many  experiments,  fixed  on  as  decidedly  the 
best:  indeed,  this  I  expected,  from  the  strong  affinity  of  chlorine  for 
silver. 

I' will  now  describe  the  manipulation  which  has  been  employed  by 
Mr.  Gassiot  and  myself,  in  the  laboratory  of  the  London  Institution, 
with  very  uniform  success.     A  wooden  frame  is  prepared,  having  two 
grooves  at  0.2  of  an  inch  distance,  into  which  can  be  slid  the  plate  to 
be  etched,  and  a  plate  of  platinum  of  the  same  size.    To  ensure  a 
ready  and  equable  evolution  of  hydrogen,  this  latter  is  platinized 
after  Mr.  Smee's  method ;  for,  if  the  hydrogen  adhere  to  any  part  of 
the  cathode,  the  opposite  portions  of  the  anode  are  proportionately 
less  acted  on.    The  back  and  edges  of  the  Daguerreotype  are  varnish- 
ed with  a  solution  of  shelNac,  which  is  scraped  off  one  edge  to  admit 
of  metallic  connexion  being  established.    The  wooden  frame  with  its 
two  plates,  is  now  fitted  into  a  vessel  of  glass  or  porcelain,  filled  with 
a  solution  of  two  measures  hydrochloric  acid,  and  one  distilled  water 
(sp.  gr.  1.1);  and  two  stout  platinum  wires,  proceeding  from  a  single 
pair  of  the  nitric  acid  battery,  are  made  to  touch  the  edges  of  the  plates, 
while  the  assistant  counts  the  time ;  this,  as  before  stated,  should  not 
exceed  thirty  seconds.    When  the  plate  is  removed  from  the  acid,  it 
should  be  well  rinsed  with  distilled  water;  and  will  now  (if  the  metal 
be  homogeneous)  present  a  beautiful  sienna-colored  drawing  of  the 
original  design,  produced  by  a  film  of  oxychloride  formed ; — it  is  then 
placed  in  an  open  dish  containing  a  very  weak  solution  of  ammonia, 
and  the  surface  gently  rubbed  with  very  soft  cotton,  until  all  the  de- 
posit is  dissolved;  as  soon  as  this  is  effected,  it  should  be  instantly  re- 
moved, plunged  into  distilled  water,  and  carefully  dried.    The  pro- 
cess is  now  complete,  and  a  perfect  etching  of  the  original  design  will 
be  observed;  this,  when  printed  from,  gives  a  positive  picture,  or  one 
which  has  its  lights  and  shadows  as  in  nature ;  and  which  is,  in  tliis 
respect,  more  correct  than  the  original  Daguerreotype  as  the  sides  are 
not  inverted;  printing  can  therefore  be  directly  read,  and  in  portraits 
thus  taken,  the  right  and  left  sides  of  the  face  are  in  their  proper  posi- 
tion.    There  is,  however,  ex  necessitate  rei^  this  difficulty,  with  re- 
spect to  prints  from  Daguerreotypes, — if  the  plates  be  etched  to  a  depth 
sufficient  to  produce  a  very  distinct  impression,  some  of  the  finer  lines 
of  the  original  must  inevitably  run  into  each  other,  and  thus  the  chief 
beauty  of  these  exquisite  images  be  destroyed.     If,  on  the  other  hand, 
the  process  be  only  continued  long  enough  to  leave  an  exact  etching 
of  the  original  design,  which  can  be  done  to  the  minutest  perfection, 
the  very  cleaning  of  the  plate  by  the  printer  destroys  its  beauty;  and, 
the  molecules  of  the  printing  ink  being  larger  than  the  depth  of  the 
etchings,  an  imperfect  impression  is  produced.     For  this  reason  it  ap- 
peared to  me,  that  at  present,  the  most  important  part  of  this  process 
is  the  means  it  ofiers  of  multiplying  indefinitely  Daguerreotypes,  by 
means  of  the  electrotype.    An  ordinary  Daguerreotype,  it  is  known, 
will,  when  electrotyped,  leave  a  faint  impression:  but  in  so  doing  it 
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i3  entirely  destroyed;  and  this  impression  cannot  be  perpetuated;  but 
one  thus  etched  at  the  voltaic  anode,  will  admit  of  any  number  of 
copies  being  taken  from  it.  To  give  an  idea  of  the  perfect  accuracy 
of  these,  I  may  mention,  that  in  one  I  have  taken,  on  which  is  a  sign- 
board measuring  on  the  electrotype  plate  0.1  by  0.06  of  an  inch,  five 
lines  of  inscription  can.  with  the  microscope,  be  distinctly  read.  The 
great  advantages  of  the  voltaic  over  the  chemical  process  of  etching, 
appear  to  me  to  be  the  following: — 

1st.  By  the  former,  an  indefinite  variety  of  menstrua  may  be  used; 
thus,  solutions  of  acids,  alkalies,  salts,  more  especially  the  haloid  class, 
stilphurets,  cyanurets,  in  fact,  any  element  which  may  be  evolved  by 
electrolysis,  may  be  made  to  act  upon  the  plate. 

2nd.  The  action  is  generalized;  and  local  voltaic  currents  are 
avoided. 

3rd.  The  time  of  operation  can  be  accurately  determined ;  and  any 
required  depth  of  etching  produced. 

4th.  The  process  can  be  stopped  at  any  period,  and  again  renewed 
if  desirable. 

The  time  I  have  given  is  calculated  for  experiments  made  with  one 
pair  of  the  nitric  acid  battery ;  it  is,  however,  by  no  means  necessary 
that  this  be  employed,  as  probably  any  other  form  of  voltaic  combina- 
tion may  be  efficient.  It  would  seem  more  advisable  to  employ  a 
diaphragm  battery,  or  one  which  produces  a  constant  current,  as  other- 
wise the  time  cannot  be  accurately  determined.  It  is  very  necessary 
that  the  silver  of  plates  subjected  to  this  process  be  homogeneous. 
Strise,  imperceptible  in  the  original  Daguerreotype,  are  instantly 
brought  out  by  the  action  of  the  nascent  anion;  probably  silver,  form- 
ed by  voltaic  precipitation,  would  be  found  the  most  advantageous. 
I  transmit  with  this  paper  some  specimens  of  the  prints  of  the  etched 
plates,  and  of  electrotypes  taken  from  them;  and  in  conclusion,  woidd 
call  attention  to  the  remarkable  instance  which  these  offer,  of  the  effects 
of  the  imponderable  upon  the  ponderable :  thus,  instead  of  a  plate 
being  inscribed,  as  "drawn  by  Landseer,  and  engraved  by  Cousins,** 
it  would  be  "drawn  by  Light,  and  engraved  by  Electricity!  '* 

I  would  suggest  the  employment  of  hyposulphite  of  soda  instead  of 
ammonia  to  remove  the  oxychloride.  Phuos.  Mag.,  Jan.  1842. 

London  Institution^  Saturday,  Aug.  14,  1841. 


The  •Artesian    Well  of  Grenoble. 

At  Grenoble,  in  the  vicinity  of  the  French  capital,  it  was  consider- 
ed advisable  some  years  ago  to  endeavour  to  procure  good  water  by 
means  of  an  Artesian  well.  M.  Mulot  d'Epinay  was  the  engineer 
to  whom  the  task  was  entrusted.  On  the  dlst  of  December,  1836, 
the  bore  had  been  carried,  after  immense  labor,  to  the  depth  of  383 
metres,  (a  metre  is  3  feet  and  2-lOths  English.)  The  soil  was  a  clay, 
very  hard  and  compact.  In  the  month  of  June,  1839,  the  bore  had 
reached  the  depth  of  466  metres,  and  the  soil  was  still  a  bed  of  clay, 
though  a  variety  of  strata  had  been  previous  passed.    M.  Mulot  kept 
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a  regular  journal  of  observations^  relative  to  the  soils  and  strata  pene- 
trated, and  the  temperature  at  different  depths.  This  record  will  be 
valuable  when  published.  At  length,  after  a  task  of  seven  years  one 
month  and  twenty*six  days'  duration,  M.  Mulot  was  rewarded  by  a 
degree  of  success  proportioned  to  the  time  and  trouble  expended. 
Water  was  not  only  found,  but  found  under  such  circumstances,  and 
in  such  quantities,  as  will  cause  the  well  to  be  one  of  the  most  useful 
works  as  well  as  one  of  the  greatest  marvels  of  artistical  ingenuity  in 
France.  The  fluid  burst  out  in  a  perfect  torrent,  rising  to  the  surface 
of  the  bore  to  the  amount  of  nearly  three  cubic  metres  in  a  minute, 
or  180  metres  in  an  hour,  and  4320  metres  in  the  twenty-four  hours. 
Such  is  the  force  with  which  it  flows  up  the  shaft,  that  it  mounts 
more  than  thirty-two  English  feet  above  the  surface  of  the  ground. 
M.  Hemery,  director  of  roads  and  bridges,  has  calculated  that  the 
force  of  ascension  of  the  water,  at  the  bottom  of  the  shaft,  exceeds,  by 
fifty  times,  the  force  with  which  water  rises  in  a  vacuated  tube  of  thirty- 
three  feet.  The  orifice  of  the  well  is  fifty-five  centimetres  (about  one 
foot  eight  inches)  in  diameter,  and  at  the  bottom  it  is  eighteen  centi- 
metres in  diameter.  The  shaft  is  in  all  547  metres,  (or  1630  French 
foet)  in  depth,  and  the  sides  are  strongly  plated  with  iron  to  a  depth 
of  539  metres.  The  dome  of  the  Invalids,  which  has  an  elevation  of 
300  feet  above  the  ground,  is  thus  only  about  a  fifth  of  the  perpendi- 
cular measurement  of  the  Artesian  well  of  Grenoble. 

Three  times,  during  the  operations,  did  the  shaft  give  way,  but  the 
indefatigable  engineer  was  not  daunted,  and  at  last  he  has  had  his 
reward.  The  water,  which  the  well  pours  forth  incessantly ,  has  con- 
verted one  of  the  neighboring  streets  into  a  river,  but  the  workmen 
are  at  present  employed  in  forming  a  channel  for  its  proper  convey- 
ance from  the  spot.  As  might  be  expected,  the  fluid  was  at  first  mix- 
ed with  sand  and  earth,  and  continued  to  be  so  for  some  time.  It  is 
perfectly  sweet,  however,  and  had  no  odor  of  a  disagreeable  kind,  or 
any  other  deteriorating  qualities.  It  is  of  such  a  temperature,  that 
there  is  an  obvious  smoke  arising  from  it  when  it  reaches  the  surface. 
This  is  a  feature  not  likely  to  continue,  and  indeed  easily  removable 
before  use.  The  whole  cost  of  this  great  work  of  art  to  the  city  of 
Paris  is  said  to  have  been  160,000  francs.  The  perseverance  in  this 
labour  for  such  a  period  of  deferred  success,  is  to  be  ascribed  to  the 
confidence  resulting  from  modern  geological  discoveries;  and  the  value 
of  these  is  most  splendidly  shown  by  the  success  attained.  By  an  in- 
genious contrivance,  M.  Mulot  has  been  able  to  raise  large  quantities 
of  sand  from  the  bottom  of  the  well;  thus  clearing  the  water  more 
rapidly,  and  also  adding  very  considerably  to  its  force  and  volume. 
This  removal  of  the  sand  has  been  attended  with  curious  consequences 
in  more  respects  than  one.  After  ceasing,  in  a  great  measure,  to 
throw  up  sand,  the  well  has  begun  to  throw  up  shells  and  petrifac- 
tions of  various  kinds,  the  debris  of  a  former  world.  The  success  of 
the  operations  of  Grenoble  has  also  induced  engineers  to  make  similar 
attempts  in  other  quarters.    One  is  begun  on  a  large  scale  at  Vienna. 
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Wear  qf  Graniie  Favenuni* 

During  seventeen  months,  the  following  was  the  relative  wear  of  a 
pavement  made  of  the  granites  named,  laid  down  on  the  Commercial 
load  in  London: — Guernsey,  1.0;  Herm  (an  island  close  to  Guersey), 
1.19;  Budle  (a  Northumberland  whinstone),  1.316;  blue  Peterhead, 
2.08;  Heyton,  2.338;  red  Aberdeen,  2.524;  Dartmoor,  3.285;  blue 
Aberdeen,  3.571.  These  differences  are  very  considerable,  and  are, 
ilia  great  measure,  to  be  attributed  to  the  mineralogical  structiire  of 
the  stone,  granite  being  composed  of  at  least  three  species,  mica,  feld- 
spar, and  quartz,  of  which  the  quartz  is  the  hardest  and  the  mica  the 
sofi^t  Permeability  to  wet  is  also  a  rapid  cause  of  disintegration, 
especially  in  conjunction  with  frost.  It  is  melancholy  to  see  many  of 
oar  public  edifices  rapidly  hurrying  to  decay,  from  the  bad  quality  of 
the  stone  employed  in  their  erection.  Great  attention  should  be  paid 
to  the  qualities  of  the  stone,  in  selecting  railway  blocks;  although 
the  opinion  of  railroad  engineers  is  now  most  inclined  ibr  timber 
bearings.  Leaving  oi^  the  question  of  first  and  last  cost,  longitudinal 
timbers  with  iron  cross  trees,  decidedly  make  the  most  pleasant  road; 
and  the  effect  of  this,  not  only  on  the  passengers,  but  the  engines  and 
carriages  will,  in  our  opinion,  put  the  ultimate  cost  on  one  side.  We 
shall  not  easily  forget  the  smoothness  of  the  Great  Western  Railway, 
which  was  so  evident  as  to  admit  of  no  doubt,  although  when  we 
went  on  it,  we  were  much  prejudiced  against  it,  from  what  we  had 
heard;  our  prejudices  were  soon  dispelled. — Railroad  Journal. 

CiT.  Eng.  &  Arch.  Jour.  Not.  1841. 


BxperimenU  on  the  Strength  of  Brick  and  Tlk  Arches.  By 

Thomas  Cxtbitt,  Assoc.  Inst.  C.  E. 

In  the  course  of  his  extensive  building  engagements,  the  author 
had  occasion  to  construct  some  fire-proof  floors;  he  therefore  wished 
to  ascertain  how  the  greatest  amount  of  strength  could  be  attained, 
with  a  due  regard  to  the  space  occupied,  and  the  cost  of  the  structure* 

Two  arches  were  built,  each  with  a  span  of  fifteen  feet  nine  inches^ 
»nd  a  rise  of  two  feet. 

The  brick  arch  was  two  feet  wide,  and  composed  of  half  a  brkk  in 
thickness,  with  cement 

The  tile  arch  was  two  feet  four  inches  wide,  and  built  of  four  tiles, 
sat  in  cement,  forming  a  thickness  of  four  and  a  quarter  inches. 

The  spandrels  of  the  arches  were  filled  up  level  to  the  crown  wUb 
rabble  work  and  cement  A  load  of  dry  bricks  was  placed  along  tSie 
centre  of  both  arches,  and  gradually  increased  at  stated  periods,  from 
twelve  cwt  three  qrs.  up  to  160  cwt  at  the  end  of  seventy-five  day^ 
^hen  the  abutments  of  the  brick  arch  gave  way;  and  the  tile  arch 
hroke  down  while  loading.  iMd. 
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LIST  OV  AJtfSRICAN  FATBNTS    WHICH  ISSUED   IN  MARCH,    1841. 

With  Remarks  and  Exemplifications  by  the  Editor. 


1.  For  an  improvement  in  Door  Locks  and  Latches;  Enoch  Robin- 
son &  William  Hall,  Boston,  Massachusetts,  March  3. 

The  latch  bolt  is  connected  with  the  fork,  which  is  operated  by  the 
tumbler,  or  lever,  on  the  spindle  of  the  knobs,  by  a  round  shank  sur- 
rounded by  a  helical  spring — the  fork  being  provided  with  a  separate 
spring  in  the  usual  way.  The  spring  on  the  shank  of  the  latch  should 
be  of  less  strength  than  the  one  on  the  fork. 

The  object  of  this  improvement  is  fully  expressed  in  the  following 
claim,  viz :  «  We  claim  as  our  improvement  arranging  the  latch  bolt 
with  an  additional  spring,  which  shall  operate  the  same  on  closing  the 
door  to  which  the  lock  is  applied,  independently  of  the  spring  which 
acts  on  the  knob,  the  whole  being  constructed  substantially  as  herein 
set  forth.'' 


2.  For  an  improvement  in  the  machine  for  Hulling  Clover  Seed; 
William  C.  Grimes,  York,  Pennsylvania,  March  3. 

The  patentee  says, — ^^  In  the  construction  of  machines  for  hulling 
clover  seed,  it  has  b^en  a  common  practice  to  depend  rather  upon 
acute  asperities  to  break  the  hull,  than  upon  a  more  permanent  princi- 
ple, or  structure,  less  affected  by  use;  hence  such  machines  have  be- 
come speedily  defective  as  they  became  worn;  the  seed  passing  through 
the  machine  in  a  current  too  thin,or  diffuse,  for  the  round  teeth  or  aspe- 
rities to  act  with  sufficient  force  upon  the  light  and  scattered  pods  or 
hulls  to  break  them." 

^In  my  machine  the  hulling  is  effected  while  the  chaff  and  seed  (in 
a  mass)  is  under  a  pressure  produced  by  centrifugal  force ;  thus  the 
effective  power  of  the  machine  is  rapidly  increased  with  its  activity." 

A  runner  is  attached  to  the  lower  end  of  a  vertical  shaft,  and  is  pro- 
vided with  teeth  above  and  below,  and  on  its  outer  periphery,  which 
is  rounded.  The  teeth  on  the  upper  surface  extend  much  nearer  to 
the  shaft  than  on  the  under  surface — ^the  space  between  the  inner 
ranges  of  teeth  and  the  shaft  being  occupied  by  arms  which  admit  of 
a  current  of  air  to  pass  upwards.  The  upper  end  of  the  shaft  is  pro- 
vided with  a  fan  consisting  of  arms  or  vanes — and  the  whole  is  sur- 
rounded by  a  case,  that  part  which  surrounds  the  fan,  being  provided 
with  a  valve  or  damper  to  regulate  the  current  of  air,  and  the  part 
which  surrounds  the  runner  with  teeth  on  the  inside,  to  correspond 
with  and  pass  between  those  on  the  runner. 

The  grain  is  fed  in  through  a  hopper,  that  opens  into  the  case  near 
the  inner  circle  of  teeth  on  the  upper  surface  of  the  runner,  and  by  the 
action  of  the  centrifugal  force  it  is  iforced  outwards,  towards,and  around, 
the  periphery,  and  then  along  the  bottom  towards  the  centre,  where 
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it  meets  with  a  strong  carrent  of  air,  produced  by  the  fan  at  the  top^ 
which  carries  up  the  chaff  and  permits  the  grain  to  fall  down.  The 
centrifugal  force  resists  the  escape  of  the  grain  at  the  bottom,  but  as 
the  body  of  grain  is  greater  at  the  top  than  at  the  bottom  it  is  forced 
out. 

Claim.— ^<  What  1  claim  as  new,  and  as  my  invention,  and.  desire  to 
secure  by  letters  patent,  is  the  manner  of  hulling  clover  or  other  seed, 
under  a  pressure  produced  by  centrifugal  force,  after  the  manner  and 
upon  the  principle  herein  before  set  forth;  that  is  to  say,  the  seed  in 
the  hull  is  passed  through  a  hulling  chamber,  in  which  it  first  diverges 
from,  and  then  convey  it  towards,  the  centre ;  centrifugal  force  subject- 
ing the  seed  and  hull  to  a  pressure,  less  or  greater,  according  to  the 
velocity  of  the  wheel,  spheroid  or  runner,  as  it  passes  over  or  around 
the  bilge  or  periphery  of  the- same/' 

Secondly. — <<  I  claim  the  combination  of  the  fan  with  the  hulling 
wheel  or  ring,  and  operating  after  the  manner,  or  upon  the  principle, 
above  described.'* 

Thirdly. — ^I  claim  the  mode  of  regulating  or  maintaining  a  nearly 
uniform  current  of  air  through  the  machine,  by  means  of  a  valve  or 
door,  operating  after  the  manner  or  upon  the  principle  herein  before 
set  forth." 


3.  For  an  improved  mode  of  Rendering  Fabrics  Water  Proof; 
George  John  Newberg,  a  citizen  of  the  United  States,  residing  in 
London,  England,  March  3;  patent  to  run  14  years  from  the  12th 
of  May,  1840,  the  date  of  the  English  Patent. 

The  patentee  says — <<My  improvements  in  rendering  silk,  cotton, 
woollen,  linen,  and  other  fabrics  water  proof,  consists  in  an  improved 
mode,  manner,  or  process,  of  rendering  such  fabrics  water  proof,  and 
is  effected  by  using  drying  oils  and  oil  compositions,  varnishes,  or 
other  suitable  composition  for  this  purpose,  in  such  a  way  that  one 
side  of  the  fabric  when  finished  presents  an  appearance  unimpaired,  or 
but  little  altered,  by  the  process  of  water  proofing,  and  therefore  keeps 
its  original  appearance  or  nearly  so,  and  this  I  effect  by  applying  sic- 
cative, or  drying,  oils  and  compositions  in  such  manner  that  when  fin- 
idled  the  appearance  of  one  side  only  of  the  texture  is  altered,  (that 
is  to  say,)  the  oil,  or  paint,  or  water  proof  composition,  coats,  or  covers, 
the  one  side,  while  it  does  not  cover  or  injure  the  appearance  of  the 
other  side,  or  but  little  so. 

<<One  method  by  which  my  improved  mode,  method,  or  process 
may  be  carried  into  effect  is  to  use  oil  baths  (about  a  quarter  or  half 
an  inch  deep  will  be  found  sufficient)  of  proper  dimensions  to  allow 
the  frame  containing  the  strained  silk,  or  fabric,  to  float  thereon;  the 
upper  surface  of  the  fabric  being  left  exposed  to  the  action  of  the  at«- 
mosphere,  or  artificial  heat.    Another  method,  or  modification  of 

Erocess,  of  carrying  my  improvements  into  effect  is  as  follows,  viz: 
y  merely  laying  the  saturated  fabric  on  a  slab,  or  slate,  or  stone,  or 
metal^  or  other  surface  or  material,  non-absorbent  to  oils,  or  such  mat- 
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ten,  and  ihJ6  I  consider  a  more  simple  and  oonveoient  method  of  e^ 
fecting  the  objects  of  my  improvements.'' 

The  method  of  producii^  damask  patterns  is  thus  stated — ^Instead 
of  having  a  plain  table,  or  surface  of  slatej^or  of  wood,  placed  in  con- 
tact with  that  side  of  the  fabric,  part  of  which  is  only  partially  to  be 
protected  from  the  drying  action  of  the  air,  or  heat,  I  ky,  or  spread, 
the  saturated  silk,  or  fobric,  upon  a  surface,  or  table,  or  block,  which 
has  a  pattern  formed  upon  it,  such  pattern  being  sufficiently  counter^ 
sunk,  or  raised,  (say  about  one-eighth  of  an  inch)  after  the  manner  of 
ordinary  calico,  or  pap^,  stainer's  pattern  blocks.  The  raised  parts  of 
this  pattern  block,  or  table,  being  placed  in  close  contact  with  one  side 
of  the  saturated  silk,  or  fabric,  that  is,  the  one  intended  to  have  the  pat- 
tern formed  upon  it  and  the  &bric  stretched  over  it,  the  indented,  or 
sunken  parts,  recesses,  or  interstices  of  the  pattern  not  being  filled  with 
the  composition,  will  allow  the  water  proofing  material  to  harden  or 
become  pellksled  on  both  sides  in  some  parts,  while  the  raised  parts 
will  prevent  such  effect  taking  place.*' 

<<I  claim,  fts  new  and  useful,  the  improved  mode,  methods,  or 
processes,  or  modifications  above  described,  of  applying  substances  Vb 
such  saturated  textures  so  as  to  prevent  one  surface  thereof  from  drying, 
hardening,  or  forming  a  pellicle  thereon,  while  the  other  is  allowed  so 
to  do  by  the  action  of  the  atmosphere,  or  artificial  heat,  to  which  it  is 
exposed,  evaporating  a  portion  of  the  aqueous  or  volatile  parts  of  the 
oils,  or  compositions,  and  then  afterwards  clearing  away  the  moist 
parts  by  the  agency  of  spirit3  of  turpentine,  or  other  suitable  liquids. 
And  also,  I  claim  the  mode,  manner,  or  process  of  producing  damask 
patterns,  or  designs,  oa  the  surface  of  such  fabrics,  in  the  way  or  man- 
ner above  stated." 


4.  For  a  Refrigerator;  Job  S.  Gold,  city  of  Philadelphia,  Pennsylva- 
nia, March  12. 

This  refrigerator  consists  of  a  square,  or  other  formed,  doable  box, 
with  a  space  between  the  two,  filled  in  with  any  bad  conductor  oif 
heat  The  inside  is  provided  with  shelves,  open  at  the  ends  to  allow 
of  a  free  circulation  of  the  air  from  one  compartment  to  the  other.  At 
the  top,  or  upper  part,  there  is  an  apartment,  or  reservoir,  for  ice,  and 
at  the  side  there  is  another  reservoir  for  ice  water,  the  upper  part 
thereof  communicating  with  the  bottom  of  the  ice  chamber,  and  the 
lower  end  being  provided  with  a  cock  for  drawing  off  the  water. 

ThjB  claim  is,  first,  to  the  separate  apartment  for  the  ice  at  the  top 
or  in  the  upper  part  of  the  refrigerator,  substantiaily  as  described. 
Second,  to  the  combination  of  the  ice  water  reservoir  and  the  arrange^ 
ment  of  the  shelves  with  the  apartment  for  ice  as  specified,  for  the 
purpose  of  producing  the  circulation  of  air  to  equalize  the  temper* 
ature,  substantially  as  described.  And  third,  to  the  ice  water  reser« 
voir  in  combination  with  the  apartment  for  ice,  as '«— «^**-^  '* 


American  Pattni^/er  March,  with  Semarks.  337 

&  Par  improvoBients  in  the  DrlNj  or  Seed  Planter;  Moses  and 
Samuel  Pennock^  East  Marlborough,  Chester  eounty,  Pennsylva- 
nia, March  12. 

The  claims,  as  veil  as  the  description,  under  this  patent,  refer 
throughout  to  the  drawings,  and  could  not  be  understood  without  them. 
This  difficulty  patentees  might  obviate  by  furnishing  suitable  cuts, 
when  the  whole  specification  might  be  published. 

6.  Far  an  io^rovement  in  the  process,  or  processes,  of  Mant/^actur- 
ing  Slarchj  Orlando  Jones,  Middlesex  county ,  England,  March  12; 
to  run  14  years  from  April  30, 1840,  the  date  of  the  English  Patent. 

The  patentee  says — ^<My  invention  relates  to  a  mode  of  treating,  or 
operating  on,  farinaceous  matters  to  obtain  starch  and  other  products, 
and  for  manufacturing  starch,  by  means  of  submitting  such  farinaceous 
matters  to  a  caustic  alkaline  process,  as  hereafter  more  particularly 
explained.  I  would,  however,  observe  that  I  have  not  yet  found  that 
my  inveotion  can  be  applied  with  advantage  in  the  manufacture  of 
starch  from  potatoes." 

Claim. — ^^<  What  1  claim  as  my  invention  is,  first,  the  mode  of  treat- 
ing, or  operating  on,  farinaceous  matters  to  obtain  starch  and  other 
products,  especially  flour,  or  powder,  produced  from  rice,  and  in  the 
manufacture  of  starch  by  submitting  farinaceous  matters  to  a  process, 
or  processes,  of  caustic  alkaline  treatment,  as  herein  described.  And 
secondly,  1  claim  the  mode  of  manufacturing  starch  from  rice  by  the 
process,  or  processes,  described." 

7r  For  improvements  in  Circular  Saws,  and  the  mode  qf  driving 
them;  David  Philips,  Georgetown,  Mercer  county,  Pennsylvania, 
March  12. 

The  carriage  which  carries  the  log  is  moved  by  a  horizontal  screw, 
and  is  provided  with  two  racks,  the  teeth  of  which  take  into  two  pin- 
ions on  the  shaft  of  the  circular  saw,  so  that  the  motion  of  the  carriage 
which  feeds  the  log  up  to  the  saw  at  the  same  time  actuates  the  saw 
itself. 

The  other  parts  will  be  fully  understood  by  reference  to  the  claim, 
which  is  in  the  following  words,  viz: — ^*I  do  not  claim  as  my  inven- 
tion the  mere  attachment  of  a  series  of  plates  for  the  purpose  of  mak- 
ing a  circular  saw,  nor  making  the  teeth  separate  from  the  plates,  as 
these  have  been  done  before,  but  not,  as  I  verily  believe,  in  the  man- 
ner specified  by  me,  and  therefore  what  I  claim  as  my  invention  and 
desire  to  secure  by  letters  patent  is,  the  method  of  attaching  the  plates, 
or  arms,  to  the  main  flanch  by  letting  them  into  recesses,  of  the  form 
above  described,  in  the  flanch,  and  having  the  second  flanch,  or  plate, 
rivetted,  or  bolted,  to  the  main  flanch,  embracing  the  plates,  or  arms; 
they,  the  plates  or  arms,  being  provided  with  long  slots  through 
which  the  rivets,  or  bolts,  pass,  and  a  kev  passing  through  the  flanch 
and  plate,  and  through  a  notch  in  the  end  of  the  arms,  for  the  purpose 
of  regulating  the  sweep  of  the  teeth  in  their  revolution  as  described. 
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I  also  claim  the  guide  attached  to  each  plate,  or  ann,  in  front  of  each 
tooth,  for  the  purpose  and  in  the  manner  described;  also  the  method 
of  fastening  the  teeth  to  the  arms  bv  means  of  the  dovetailed  wedge 
cap,  as  above  described.  And  finally,  I  claim  the  method  of  giving 
motion  to  the  saw,  or  saws,  by  means  of  the  combination  of  the  screws, 
the  rack,  or  racks,  attached  to  the  carriage,  and  the  pinion,  or  pinions, 
attached  to  the  saw  shaft,  so  that  the  motion  of  the  carriage,  received 
from  the  screw,  shall  give  motion  to  the  saw,  or  saws,  as  described^' 

8.  For  an  improvement  in  the  Ploughing  and  Planting  Machine; 

Justus  Rider,  Woodbum,  Waconssin  county,  Illinois,  March  12. 

The  reader  is  referred,  for  an  explanation  of  this  implement,  to  the 
claim,  which  is  in  the  following  words,  viz: — <<What  I  claim  as  my 
invention,  and  desire  to  secure  by  letters  patent,  is  the  combination  of 
a  cultivator,  or  of  ploughs  for  the  preparing  of  the  soil,  to  receive  the 
seed,  consisting  of  an  opening  share  with  twoxoverers  behind  it,  with 
a  seed  drill  having  an  opener  in  front  with  two  coverers  behind,  the 
seed  being  deposited  at  the  back  of  the  opener — ^the  arrangement  of 
the  share  constituting  the  cultivator  preceding  those  of  the  seed  drill, 
as  set  forth." 


9.  For  improvements  in  the  Horizontal  Wind  Mill;  John  M.  Van 

Osdel,  Chicago,  Illinois,  March  12. 

We  are  under  the  necessity,  in  this  instance,  of  omitting  the  claims, 
as  they  refer  throughout  to  the  drawings,  and  could  not  be  understood 
without  them.  The  mill  is  horizontal,  and  as  the  sails  are  carried 
around  they  turn  on  their  axes  so  as  to  present  their  surface  to  the 
wind  in  the  best  position  to  receive  the  action  of  the  wind  to  impel 
the  mill.  The  general  position  of  all  the  sails  can  be  shifted  as  the 
wind  changes,  whilst  the  mill  is  in  motion. 


10.  For  improvements  in  the  mode  of  Constructing  and  Propelling 
Steam  Vessels;  William  W.  Hunter  and  Benjamin  Harris,  Norfolk, 
Virginia,  March  12 — antidated  November  2, 1840. 
The  patentees  say — *^The  nature  of  our  invention  consists  in  pro- 
viding the  vessel  with  an  arch  deck,  called  a  shield  deck,  faced  with 
iron,  which  facing  forms,  with  the  direction  ofany  missive  discharged 
from  cannon  afloat,  an  angle  over  130^,  and  will  therefore  glance,  or 
throw,  off  said  missive.     Said  shield  deck,  in  combination  with  the 
parts  of  the  vessel  below  it,  gives  (by  its  displacement  of  water)  a 
buoyancy,  by  which  said  vessel  will  float,  though  the  vulnerable  parts 
of  said  vessel  be  pierced,  or  torn  by  shot,  so  as  to  admit  all  the  water 
capable  of  entering.  The  steam  engines,  machinery,  and  water  wheels, 
are  placed  below  said  shield  deck,  and  every  part  of  them  below  the 
water  line,  therefore  out  of  the  reach  of  shot,  and  the  water  wheels 
being,  from  their  position,  always  submerged,  are  relieved  from  the 
effect  of  the  sea." 
The  wheels  work  horizontally  or  inclined,  in  cases,  ojr  trunks,  built 
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in  the  vessel  and  open  at  the  side.  The  wheels  consist  of  a  drum, 
with  the  paddles  attached  permanently  to  the  periphery  thereof.  A 
portion  of  each  wheel  projects  out  of  the  case,  or  trunk,  beyond^he 
side  of  the  vessel,  and  the  shaft  passes  through  the  casing,  and  the 
vater  is  prevented  from  leaking  into  the  vessel  by  means  of  a  stuffing 
box. 

Claim. — *«What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  shield  decks  to  vessels  constructed 
of  metal,  or  wood,  whether  propelled  by  steam  power  or  any  other, 
and  also  the  application  of  submerged  water  wheels,  on  the  plan  des- 
cribed in  the  accompanying  specification,  whether  placed  horizontally, 
or  obliquely,  for  the  purpose  of  propelling  vessels." 


11.  For  an  improvement  in  the  manner  of  Manufacturing  Butt 
Hinges,  by  casting  them  in  combined  metallic  moulds;  Thomas 
Shepherd  and  Thomas  Loring,  district  of  Southwark,  Philadelphia 
coanty,  Pennsylvania,  March  16. 

The  patentees  say — ^'^We  construct  our  moulds  of  iron,  placing  one 
mould  upon  another,  so  as  to  form  tiers,  one  above  the  other;  and  in 
each  mould,  at  each  pouring,  we  cast  a  half  hinge,  the  moulds  contain- 
ing, in  the  first  pouring,  a  pattern  which  occupies  one  half  thereof, 
and  which  is  so  constructed  that  it  can  readily  be  removed,  leaving 
the  half  hinge  first  cast  in  the  mould;  and  we  then,  by  a  second  pour- 
iog,  cast  the  second  half  of  the  hinges.  Instead  of  a  joint  pin  we 
usually  cast  the  knuckles  of  one  half  the  hinge  with  conical  depres- 
sions, or  countersinks,  which  are  to  receive  conical  projections  on  the 
knuckles  of  the  other  half;  but,  if  preferred,  joint  wires  may  be  insert- 
ed in  the  ordinary  way,  the  respective  halves  being  cast  without  coni- 
cal projections." 

"What  we  claim,  and  desire  to  secure  by  letters  patent,  is  the  man- 
Mr  in  which  we  have  constructed  and  combined  the  respective  parts 
of  our  combined  metallic  mould  for  casting  butt  hinges,  as  above  set 
forth;  that  is  to  say,  we  claim  the  constructing  of  metallic  moulds,  so 
8s  to  arrange  them  in  tiers,  one  above  the  other,  on  each  side  of  a  me- 
tallic gate;  and  so  as  that  the  said  mould  shall  contain,  at  the  time  of 
ttie  first  casting,  the  pattern  in  the  form  of  a  half  hinge,  divided  so  as 
to  deliver  readily  from  the  cast  half,  as  herein  described.  We  also 
^ino  the  manner  of  combining  these  moulds  so  as  that  the  lower  side 
<>f  the  pieces  shall  constitute  the  half  mould  for  each  hinge  in  the 
series;  and  likewise  the  so  forming  and  arranging  them  as  to  render 
them  capable  of  being  reversed  for  the  purpose  of  casting  the  second 
half  of  the  hinge;  the  whole  being  formed,  constructed  and  operating 
'ttbstantially  as  herein  fully  made  known." 


12.  For  an  improvement  in  Clamps  fir  Crimping  Leather;  Josiah 

M.  Read,  Boston,  Massachusetts,  March  1 6. 

This  patent  is  for  a  mode  of  securing  the  leather  to  that  kind  of 
^'wnp  in  which  the  leather  is  drawn  by  a  screw  that  passes  through 
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the  clamp  and  bears  against  the  heel  of  the  cnmping  board,  or  form. 
One  of  the  jaws  of  the  clamp  has  a  stud,  which  passes  through  the 
upper  jaw,  and  then  by  means  of  a  wedge  passing  through  a  slot,  or 
under  a  shoulder  in  the  stud,  the  upper  jaw  is  forced  upon  the  under, 
and  thus  bites  the  ends,  or  comers,  of  the  leather  placed  between  them. 
The  claim  is  confined  to  this  device  for  clamping  the  leather. 


1 3.  For  an  improvement  in  the  Harvesting  Machine;  Alfred  Churchill, 
Geneva,  Kane  county,  Illinois,  March  16. 

This  machine  is  intended  for  thrashing  all  kinds  of  grain  when 
standing  in  the  field,  without  cutting  the  straw. 

There  are  two  chains,  one  on  each  side  of  the  forward  part  of  the 
machine,  which  chains  pass  over  "rollers,  or  pulleys,  and  to  which  four 
rods  are  attached  at  equal  distances  apart.  Immediately  back  of 
these  chams  and  rods  is  placed  the  thrashing  cylinder  and  concave, 
which  are  of  the  usual  construction;  and  between  the  chains  and  rods, 
and  the  thrasher,  there  is  a  cap,  provided  with  hooks,  which  slides  up 
and  down.  As  the  machine  is  ptished  forward  the  rods  on  the  chains 
catch  the  heads  of  grain  and  push  them  towards  the  thrasher^  at  the 
same  time  one  of  the  rods  on  the  chains  catches  the  hooks  on  the  cap, 
which  is  thus  lifted  up,  the  heads  of  grain  are  pushed  under,  the  cap 
is  then  relieved,  falls  on  to  the  grain,  and  holds  it  during  the  opera- 
tion of  thrashing. 

Claim. — ^^^What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  herein  described,  of  gathering  and  thrash* 
ing  grain  at  the  same  time  by  means  of  the  revolving  rods,  and  oscU- 
lating  or  revolving  cap,  constituting  the  gatherer,  in  combination  with 
the  thrasher  and  concave,  the  whole  being  constructed  and  operating 
substantially  in  the  manner  set  forth." 


14.  For  an  improvement  in  Gas  Lamps;  Robert  Cornelius,  city  of 
Philadelphia,  Pennsylvania,  March  18. 

The  patentee  says  that  <Uhe  improvement  consists  in  the  manner  of 
constructing  the  apparatus  for  conducting  the  gas  from  one  of  the 
burners  of  a  hanging,  or  fixed,  lamp,  or  of  a  girandole,  by  means  of 
a  descending  tube,  so  as  to  cause  it  to  issue  from  a  burner  at  a  conve- 
nient height  for  reading  or  for  other  purposes." 

The  end  of  the  tube  which  is  attached  to  the  fixed  burner  fits  into 
a  cup  of  mercury  attached  to  its  base,  for  the  purpose  of  preventing 
the  gas  from  leaking  out,  and  another  burner  is  affixed  to  the  lower 
end  of  this  said  tube  at  any  desired  height. 

Claim. — ^<What  I  claim  as  constituting  my  improvement  in  the 
within  described  apparatus,  is  the  manner  in  which  I  have  formed 
the  mercury  cup  within  the  body  of  a  burner  of  brass,  or  of  other 
metal,  by  lining  the  same  with  sheet  iron,  and  having  the  jet  affixed 
therein;  and  in  combination  therewith,  the  so  constructing  the  upper 
end  of  the  descending  tube  as  to  enable  it  to  receive  and  contain  the 
jet,  and  thus  to  obviate  the  necessity  of  its  removal,  when  said  de- 
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tube  IS  to  be  used;  Uie  whole  .apparatus  being  coostructed 
substantially  in  the  manner  set  forth.'' 


15.  For  an  improved  Machine  for  Boring  the  Conical  Openings 
into  the  composition  which  constitutes  the  charge  of  War  Rockets; 
Alvin  C.  Goell,  Washington,  District  of  Columbia,  March  18. 

"It  has  been  the  practice  heretofore,"  the  patentee  observes,  "to 
bore  the  conical  opening  required  in  the  composition  of  war  rockets 
by  means  of  a  drill,  or  borer,  running  horizontally  in  a  lathe,  or  otlier 
similar  apparatus,  a  process  by  which  the  composition  has  not  been 
freely  delivered  from  the  opening,  and  in  the  performance  of  which 
other  difficulties  have  been  encountered.  In  those  cases,  also,  when 
it  has  been  deemed  necessary  to  remove  the  whole  chaise,  the  rockets 
have  sometimes  been  put  into  water  to  dissolve  out  the  composition^ 
or  it  has  been  removed  by  other  means  which  were  inconvenient  and 
wasteful." 

The  borer  is  attached  to  the  upper  end  of  a  vertical  shaft,  to  whicli 
part  of  the  shaft  there  is  attached  a  cup,  or  basin,  to  catch  and  retain 
the  cuttings.  The  rocket  is  placed  in  a  holder  which  slides  up-  and 
down  in  the  frame  of  the  machine  to  present  the  rocket  to  the  borer. 

Claim. — ^(<  Having  made  known  the  manner  in  which  I  construct 
my  machine  for  boring  war  rockets,  and  arrange  and  combine  the 
respective  parts  thereof,  I  do  declare  that  I  do  not  claim  to  be  the  in- 
ventor of  either  of  the  parts  thereof  taken  individually,  nor  do  I  claim 
the  general  arrangement  of  these  parts,  there  having  been  machines 
made  for  other  purposes  bearing  a  considerable  resemblance  thereto; 
I  therefore  limit  my  claim  to  the  particular  manner  in  which  I  have 
adapted  this  instrument  to  the  purpose  of  boring  out  war  rockets  and 
«f  collecting  and  preserving  the  composition  with  which  the  rocket 
was  charged.  That  is  to  say,  I  claim  the  combining  with  the  borer 
the  cup,  or  basin,  on  the  shaft,  so  as  to  bore  out  and  collect  the  mate- 
rial from  a  rocket  placed  in  a  holder,  or  sUding  frame,  the  whole  be- 
ing combined,  connected,  and  operating  as  herein  set  forth.^ 


ii 


16.  For  improvements  in  the  Mortising  Machine;  James  King,  Mor- 
ristown,  Morris  county,  New  Jersey,  March  18. 

The  shank  of  the  chisel  is  cylindrical  and  fits  into  the  end  of  a  slide; 
and  for  the  purpose  of  turning  the  face  of  the  chisel  in  opposite  direc- 
tions, a  pin,  or  handle,  projects  from  the  shank  and  plays  in  a  notch 
cut  out  of  the  slide  for  that  purpose.  A  helical  spring  is  put  on  to 
the  pin,  or  handle,  which  spring  bears  against  its  head  and  against 
the  face  of  the  slide,  and  consequently  holds  the  chisel  in  its  place 
whether  turned  with  its  face  one  way  or  the  other. 

The  slide  has  rack  teeth  on  it  into  which  the  teeth  of  two  pinions 
work — ^there  are  rack  teeth  also  on  the  inner  face  of  the  box  in  which 
the  slide  moves,  into  which  one  of  these  pinions  gear;  and  on  the 
shaft,  or  axle,  of  this  pinion  a  handle  is  attached  for  the  purpose  of 
Working  the  chisel;  by  this  arrangement  the  chisel  will  be  moved 
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double  the  dislaiieei  throngfa  which  it  would  move  if  the  pinion  tumeA 
on  its  own  axis.  The  oSier  pinion  above  mentioned,  has  a  spiral 
spring  wound  on  its  axis  in  the  manner  of  a  watch  spring,  which  is 
coiled  up  by  forcing  down  the  spring,  and  whidi  carries  back  the 
chisel  when  the  handle  is  liberated. 

Claiml — ^  What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
the  manner  of  applying  and  using  the  spiral  spring  on  the  handle  for 
confining  the  handle  in  any  desired  position;  and  likewise  the  plan- 
ner of  applying  a  spiral  spring  for  returning  the  slide  and  chisel,  in 
combination  with  a  mortising  machine,  such  as  is  herein  described, 
the  whole  operating  substantially  as  set  forth.'' 


17.  For  an  improyed  apparatus  for  Filing  Saws;  Nelson  J.  Wemmer, 

Philadelphisi,  Pennsylvania,  March  18. 

A  tube  which  receives  the  end  of  the  saw  file  fits  and  turns  in  a 
block  which  is  placed  on,  and  secured  to,  a  plate  which  is  graduated 
with  radial  lines  to  indicate  the  inclination  of  the  file.  The  graduat- 
ed plate  is  placed  on  a  table  attached  to  the  saw  clunp. 

The  claim  is  to  <<  the  use  of  the  block  in  combination  with  the  tube 
passing  through  it,  which  tube  receives  the  point  of  the  file,  as  set 
forth.  Also  the  combining  with  such  a  block,  and  its  appurtenances, 
the  graduated  piece,  in  the  manner  and  for  ttie  purpose  set  forth.^ 
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18.   For  an  improvement  in  the  Cross  Cut  Sato;  Henry  Burger, 
Danville,  Hendricks  county,  Indiana,  March  18. 

The  saw  is  to  be  attached  to,  and  strained  in,  a  frame,  or  gate»  and 
which  is  made  to  slide  horizontally,  by  means  of  a  crank  and  pitman, 
in  the  usual  way.  This  horizonti^  frame  is  sustained  upon  a  second 
frame  which  slides  vertically,  and  is  balanced  by  counter  weights, 
suspended  by  cords  passing  over  pulleys,  which  govern  and  regulate 
the  feed. 

Claim. — ^^' All  that  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  vertical  sliding  frame,  provided  with  cords,  or 
ropes,  and  counter  weights,  in  combination  with  the  horizontal  gate 
which  slides  in  it,  for  the  purpose  and  in  the  manner  described." 


19.  For  an  improvement  in  the  Lamp  for  Burning  Camphine; 

Michael  B.  Dyott,  Philadelphia,  Pennsylvania,  March  18. 

This  patent  is  obtained  for  an  improvement  on,  and  has  been  added 
to,  a  patent  granted  on  the  25th  of  August,  1840,  and  noticed  in  this 
Journal  vol.  ii,  3rd  series,  p.  263.  By  reference  to  the  notice  of  the 
original  patent  the  following  claim  will  be  fully  understood,  viz: 
«  What  I  claim  as  constituting  my  invention  is  the  constructing  of  the 
burner  with  its  upper  end  closed,  or  forming  a  cap  for  the  reception 
of  the  wick,  without  lateral  openings,  or  joints,  in  the  top,  or  cap, 
whilst  it  is  at  the  same  time  capable  of  being  removed  or  opened  for 
inserting  and  adjusting  ^e  wick,  the  respective  parts  being  formed  as 
described." 
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JO.  For  improvomentB  in  the  Machine  fir  Making  Pine;  John  i. 

Howe,  Derby,  New  Haven  county,  Connecticut,  Maxell  M* 

The  specification  of  this  patent  covers  fifty-three  folio  pages,  and  is 
accompanied  by  numerous  drawings,  to  which  the  claims  refer 
throughout,  and  without  which  they  could  not  be  understood.  A 
machine  of  this  complex  character  does  not  admit  of  verbal  descrip- 
tioQ;  we  will  merely  observe  that  the  wires  are  cut  oflf,  and  received 
in  carriers  which  are  arranged  radially  around  a  wheel  which  suc- 
cessively carries  them  to  cutters,  revolving  files,  polishers,  and  other 
operatiiig  parts,  until  the  pins  are  finished ;  the  carriers  receiving  at 
each  place  the  required  rotary  motion.  The  whole  is  arranged  with 
much  skill,  and  the  manufacture  is  highly  spoken  of. 


21.  For  a  Square  joint  Dovetailing  Machine;  William  Perrin, 
Lowell,  Massachusetts,  March  )S4. 

The  nature  of  this  <<  invention  consists  in  arranging  two  circular 
catters  in  such  manner  that  they  will  cut  the  dovetails,  and  two  other 
ciicular  cutters  to  eut  the  pins  to  match,  or  fit,  into  the  dovetails,  and 
providing  a  carriage,  with  a  slide  and  gauge  to  carry  the  boards  to 
each  pair  of  cutters." 

''What  I  claim  as  my  invention,  and  de^re  to  secure  by  letters 
patent,  is  the  arrangement  of  the  carriages  one  moving  at  right  angles 
to  the  motion  of  the  other,  in  combination  with  cutters  arranged  with 
their  axles  inclined,  as  described. 


22.  For  an  improvement  in  the  Rotary  Steam  Engine;  Jesse  Tuttle, 
Boston,  Massachusetts,  March  26. 

In  this  engine,  as  in  many  of  the  old  rotary  engines,  the  chamber 
in  which  the  piston  works  is  formed  by  two  plates,  each  having  a 
semi-circular  annular  groove,  which  when  put  together  form  the  cham- 
ber for  the  rotary  piston  to  work  in.  The  piston  is  attached  to  the 
outer  edge  of  a  plate  which  rotates  on  its  axis  between  the  two  heads 
that  form  the  piston  chambers,  commonly  called  the  cylinder.  On 
each  side  of  this  rotating  plate  is  formed  a  cam  groove,  which  receives 
a  pin  projecting  from  each  side  of  a  forked  connecting  rod,  for  the 
purpose  of  working  the  abutment  valves.  There  are  two  of  these 
abutment  valves,  placed  on  opposite  sides  of  the  piston  chamber,  with 
their  forked  connecting  rods,  the  pins  of  which  slide  in  slots  made  in 
the  outer  case  of  the  engine.  The  steam  chambers  are  situated  on 
^ach  side  of  the  rotating  plate,  in  which  suitable  appertures  are  made, 
as  well  as  in  the  shaft,  to  conduct  the  steam  from  the  side  pipes  to  the 
piston.  There  is  a  sliding  valve,  with  a  handle,  for  changing  the  di- 
rection of  the  motion  of  the  piston. 

Claim. — <«  What  I  claim,  and  desire  to  have  secured  by  letters  patent, 
ia  the  improvement  of  rotary  engines  by  a  combination  not  hereto- 
fore known  \  the  said  combination  consists  of  the  method  of  operating 
the  abutment  valves  by  means  of  the  branched,  or  forked,  connecting 
^ods,  having  at  each  of  their  extremities  a  pin  projecting  at  rightangles 
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into  the  outer  shell,  or  case,  said  pins  working  in  a  slot  in  the  nde  of 
the  case  and  operated  upon  by  the  cam  upon  the  side  of  the  rotating 
plate,  as  herein  set  forth.  And  the  constructing  of  the  steam  chambers 
on  each  side  of  the  rotating  plate  as  described,  connected  with  aper- 
tures in  said  rotating  plate  and  shaft  for  conducting  the  steam  to  and 
from  the  piston,  in  combination  with  the  side  pipes  and  slide  valves, 
the  whole  being  combined,  constructed  and  arranged  as  set  forth." 

23.  For  an  improvement  in  the  mode  of  constructing  I^re  Places  and 

Chimney  Stacks;  Henry  R.  Sawyer,  city  of  New  York,  March  26. 

The  claim  expresses  the  character  of  this  improvement  with  much 

clearness,  and  we  shall  not,  therefore,  offer  any  further  description 

of  it. 

Claim. — ^**What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  constructing  a  foundation  for  chimneys 
in  buildings  where  no  chimney  stack  has  been  constructed  below,  by 
turning  the  arch  of  the  hearth  at  its  inner  end,  on  an  iron,  or  other  metal, 
shoe,  secured  to  trimmer  pieces  on  either  side,  said  shoe  being  support- 
ed on  a  column,  or  pier,  which  column,  or  pier,  rests  upon  the  sill, 
course,  or  wall,  below,  or  foundation  wall  of  the  building,  the  whole 
being  constructed  and  operating  as  described." 


24.    For  improvements  in  the  machine  for  Excavating  Ditches; 
George  W.  Cherry,  Washington,  District  of  Coliunbia,  March  26. 

The  ditch  is  to  be  excavated  by  means  of  cutters  attached  to  the 
extremities  of  arms  projecting  from  an  inclined  shaft,  the  arms  being 
kept  at  their  proper  relative  distances  by  an  inclined  wheel  attached 
to  them.  Some  of  the  arms  are  hinged  so  that  they  may  be  raised 
up  when  the  machine  is  to  be  removed  from  one  place  to  another,  and 
this  is  consequently  effected  without  the  necessity  of  lifting  the  whole 
wheel.  There  are  cams  on  the  side  of  the  inclined  wheel  which,  as 
the  cutter  wheel  revolves,  strike  against  a  lever,  to  communicate  mo- 
tion, by  means  of  falls  and  ratchets,  to  the  wheels  on  which  the  ma- 
chine rests,  and  which  consequently  move  it  forward  as  the  ditch  is 
excavated.  At  the  forward  part  of  the  machine  there  is  a  grooved 
wheel  which  runs  on  a  rail  for  the  purpose  of  guiding  it. 

Claim. — "What  I  claim,  as  my  invention  and  improvement,  and 
which  I  wish  to  secure  by  letters  patent,  is,  first,  the  manner  of 
moving  the  machine  forward  by  means  of  the  cams  attached  to 
the  arms  of  the  inclined  wheel  acting  on  the  arm  attached  to  the  vi- 
brating axle,  and  by  the  arms  and  palls  communicating  motion  to  the 
ratchet  wheels,  as  described;  but  it  will  be  remembered  that  I  do  not 
claim  the  method  of  giving  a  forward  motion  to  the  machine  simply 
by  means  of  the  ratchet  wheels  and  palls,  except  as  above  limited. 
Second,  the  connexion  of  two  or  more  arms  to  the  inclined  axle  by 
means  of  hinges,  so  as  to  raise  them  from  the  ditch,  as  specified. 
Third,  the  method  of  guiding  the  machine  by  means  of  the  grooved 
guide  wheel,  in  combination .  with  the  movable  rail  .track,  as  des- 
cribed.'^ 
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i5.  For  an  improvenient  in  the  L\fe  Boat;  Joseph  Francis,  dty  of 

New  York,  March  26.  ' 

The  claim  is  in  the  following  words,  viz :  "What  I  claim  as  my  in- 
vention, and  wish  to  have  secured  by  letters  patent,  is  the  application 
of  air,  or  gas,  chambers,  or  other  agent,  as  a  buoyant  power  below 
the  line  of  the  keel  of  boats  and  vessels,  and  also  in  the  run  and  en- 
trance, or  end  of  th^  boat,  below  the  keel,  called  sheet  cylinders,  in 
combination  with  the  improvement  in  the  model,  forming  double  bot- 
tom or  low  bilges  on  each  side  of  the  keel,  which  I  claim  also  sepa- 
rately for  all  boats  and  vessels  with  or  without  buoyant  power,  as 
set  forth/' 


26.  For  improvements  in  the  Rotary  Steam  Engine;  J.  Jamieson 

Cardes,  a  citizen  of  the  United  States  and  now  residing  at  Newport, 

England,  and  Edward  Locke,  of  Newport,  Monmouth  county, 

England,  March  29, 1841 — ^patent  to  run  14  years  from  the  8th  of 

July,  1840,  the  date  of  the  English  Patent. 

The  reader  is  referred  to  the  claim  which  is  in  the  following  words> 
viz:  <<  We,  the  said  J.  Jamieson  Cardes  and  Edward  Locke,  do  here- 
by declare  that  the  new  invention,  whereof  the  exclusive  use  to  be 
granted  to  us  by  the  said  letters  patent,  consists  in  the  rotary  engine 
herein  before  described,  the  distinguishing  character  of  which  is  that 
a  revolving  wheel  is  enclosed  within  an  exhausted  box,  or  case,  and 
impelled  and  turned  rapidly  round  by  a  continual  current  of  steam 
entering  with  force  and  velocity  into  the  exhausted  space  wherein 
the  wheel  is  situated  and  impinging  against  suitable  vanes,  at  the  cir- 
cumference of  such  wheel,  in  the  direction  of  a  tangent  to  that  circum- 
ference. The  said  box  being  connected  by  an  eduction  pipe,  with  a 
condenser  which  is  kept  cool  by  means  of  cold  water,  so  as  to  exhaust 
the  steam  from  the  box,  at  that  part  of  the  circumference  of  the  said 
box  where  the  steam  ceases  to  act  against  the  vanes;  and  that  conden- 
ser havmg  an  air  pump  capable  of  continual  action  in  order  to  keep 
up  the  exhaustion  within  the  common  condenser.^' 


27.  For  an  improved  apparatus  for  Regulating  the  Pressure  of 
Steam  and  other  FluidSy  coi\fined  in  pipes  and  other  receptacles; 
Francis  R.  Torbet,  Paterson,  Passaic  county,  New  Jersey,  March  29. 
In  the  constructing  of  this  apparatus  one  end  of  a  balance  lever  is 
connected,  by  a  joint  link,  with  a  sliding  valve,  which  governs  the  in- 
let of  steam,  or  other  fluid,  and  the  other  end  of  said  balance  is  con- 
nected with  a  piston  which  works  in  a  cylinder  opening  into  the  pipe, 
or  other  receptacle,  into  which  the  steam,  or  other  fluid,  has  been  ad- 
Qiitted*  A  sliding  counter  weight  is  attached  to  one  end  of  the  balance 
lever  so  that  by  moving  it  farther  from,  or  nearer  to,  the  fulcrum,  the 
pressure  of  the  steam,  or  other  fluid,  will  be  regulated.    It  will  be 
^dent  that  if  the  pressure  within  tfie  pipe  be  too  great,  the  piston  will 
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be  forced  up  in  its  cylinder,  which,  by  means  of  the  connexion  with 

the  balance  lever,  will  pjartially  close  the  sliding  valve,  and  vice  versa. 
Claim. — ^^l  do  not  claim  as  my  invention  any  parts  of  the  machine 
as  pew  in  mechanics,  nor  as  involving  a  new  or  peculiar  motion,  but 
I  do  claim  as  my  invention,  and  not  previously  known  or  used,  the 
general  arrangement  of  the  machine  herein  described  and  set  forth 
for  the  purpose  of  regulating  the  pressure  of  steam  and  other  Huids 
confined  in  pipes  and  other  receptacles,  by  means  of  a  piston,  moved 
by  the  pressure  of  the  fluid  itself,  and  communicating  its  motion  to  a 
slide  valve  so  as  to  reduce  the  aperture  through  which  such  fluid, 
but  under  greater  pressure,  is  admitted.' 
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28.  For  an  improvement  in  machinery  for  Manvfacturing  Lead  and 
other  Pipes;  Benjamin  and  Henry  B.  Tatham,  Philadelphia,  Penn- 
sylvania, assignees  of  John  and  Charles  Hanson,  of  Huddersfield, 
York  county,  England,  March  29,  1841.  Patent  to  run  14  years 
from  the  13th  of  August,  1837,  the  date  of  the  English  Patent 

This  patent  is  granted  for  certain  improvements  in  that  kind  of  ma- 
chines in  which  pipes  are  formed  by  forcing  the  metal  through  an 
annular  opening  by  means  of  a  piston ;  but  heretofore  this  has  been 
done  whilst  the  lead  was  in  a  fluid  state. 

Claim. — "First — The  manner  of  making  pipes  or  tubes  of  lead  or 
other  suitable  metals  by  pressing  or  driving  with  great  force  the  metal, 
while  warm,  though  not  fluid,  but  in  a  set  or  solid  state  through  the 
apertures,  arms,  or  divisions,  ofthe  holder  or  bridge,"  (which  supports 
the  core)  "  and  so  causing  the  metal  to  reunite  around  the  core  under 
the  pressure  after  passing  the  bridge." 

«  Second — The  plan  of  feeding  the  cylinder  through  the  aperture 
in  the  upper  end,  or  side,  of  the  cylinder  opposite  the  dies,  and  closing 
the  aperture  by  the  entry  of  the  piston,  in  combination  with  the  re- 
versed arrangement  of  the  cylinder  and  piston  as  particularly  set  forth, 
for  the  advantage  of  discharging  the  pipes  downwards,  and  for  the 
other  important  facilities  and  purposes  described.  Third — ^The  coni- 
cal form  of  the  chamber  between  the  bridge  and  the  dies,  by  which 
the  metal  Is  constricted  in  its  passage  under  the  pressure.  Fourth — 
The  combination  of  the  guide  piece  with  the  long  movable  core  at- 
tached to  the  piston,  in  the  manner  and  for  the  purpose  described. 
Fifth — ^The  adaptation  of  the  improved  parts  by  which  several  lengths 
of  pipe  may  be  made  at  one  and  the  same  time  and  operation.  Lastly 
— ^The  mode  of  constructing  the  piston  by  which  the  packing  is  forced 
outwards  against  the  inside  of  the  cylinder  by  the  pressure  of  the  face 
or  end  of  the  piston  against  said  packing  as  described.' 
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29.  For  an  improvement  in  Propelling  Boats  and  other  Vessels; 
William  W.  Van  Loan,  Catskill,  Greene  county.  New  York, 
March  29. 

The  patentee  says — ^  In  my  improved  mode  of  construction  and 
^^angement,  I  so  place  the  paddle,  or  propelling  wheels,  as  that  their 
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axes  shali  form  an  acute  angle  with  a  vertical  line,  say  of  firom  fif- 
teen to  thirty  degrees,  more  or  less ;  and  their  planes,  of  course,  form 
a  like  angle  with  the  horizon."  <<  What  I  claim,  therefore,  as  consti- 
tuting my  improvement,  and  desire  to  secure  by  letters  patent,  is  the 
placing  of  the  said  wheels  in  the  position  herein  made  known,  so  that 
they  sl^all  enter  and  leave  the  water  in  a  direction  similar  to  that  of 
oars  in  the  ordinary  process  of  rowings  the  whole  operating  substan- 
tially in  the  manner  described." 


30,  For  an  improvement  in  the  construction  of  Wheels  fdr  Propelling 
Boats,  steam  ships,  and  water  and  wind  mills;  John  Hobday  and 
William  J.  Cooke,  Portsmouth,  Virginia,  March  29. 

In  this  operation  the  paddle  boards  are  to  pass  through  openings 
in  the  periphery  of  a  hollow  drum,  and  are  jointed  to  a  crank  within 
it.  The  crank  remains  stationary,  but  the  drum  is  made  to  revolve 
on  its  axis,  and  in  consequence  of  this  the  paddles  will  be  projected 
beyond  the  periphery  of  the  drum  during  one  part  of  their  circuit,  and 
will  be  drawn  in  during  the  remainder.  * 

Claim. — "  What  we  claini  as  our  invention  and  desire  to  secure  by 
letters  patent,  is  the  introduction  of  a  crank  into  a  wheel,  which,  at  the 
same  time  that  it  gives  a  new  centre  to  the  paddles,  or  arms,  it  enables 
them  to  protrude  in  time  of  action,  and  recede  when  not  wanted  for 
action,  and  at  the  same  time  makes  the  periphery  of  the  wheel  the 
forcing  power  on  the  arms,  or  paddles,  and  enables  the  constructor  to 
make  a  wheel  of  the  most  powerful  form." 


31.  For  an  improvement  in  the  machine  for  Husking  and  Shelling 
Com;  Samuel  S.  Allen,  Miamisburg,  Ohio,  March  29.  An  im- 
provement added  to  a  patent  granted  on  the  15th  of  January,  1840, 
and  noticed  in  this  Journal,  vol.  1,  3rd  series,  page  199,  to  which 
the  reader  is  referred. 

Claim. — ^^^  What  I  claim  as  constituting  my  additional  improvements 
in  my  machine  for  shelling  com,  and  which  I  desire  to  secure  by  let- 
ters patent,  is  the  constructing  my  machine  in  such  manner  as  that  the 
convex  posts  of  the  frame  are  made  to  perform  the  office  of  the 
stationary  pieces  in  the  original  machine;  the  movable  staves,  or  curb 
pieces,  being  placed  directly  between  the  said  posts,  and  these  posts 
having  the  proper  inclination  for  giving  the  proper  form  to  the  interior 
of  the  curb." 


32.  For  an  improvement  in  the  Bee  Hive ;  William  M.  Hall,  Wall- 
ingford,  Connecticut,  March  29.  Improvement  added  to  hive  pa- 
tent granted  December  27,  1839,  noticed  in  this  Journal,  vol.  1,  drd 
series,  page  107,  to  which  the  reader  is  referred  for  an  explanation 
of  the  principle  of  the  invention. 

Claim. — ^*l  do  not  claim  as  my  invention  the  chamber  with  draw- 
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era  oommunieating  wiA  tbe  hire  below^  nor  sides  adapted  to  cut  off 
such  communication,  as  they  have  been  long  known  and  used;  but  I 
do  claim  as  my  invention  and  new  improvement,  the  direct  commu* 
nication  between  the  drawers  by  means  of  corresponding  orifices  ia 
each,  as  above  specified,  in  combination  with  the  right  angled  slides  to 
dose  both  orifices  when  a  dra\^er  is  removed  as  above  described/' 


33.  For  an  improvement  in  the  Counter  Scales  for  Druggists ;  Benja- 
min Morrison,  Harrisburg,  Pennsylvania,  March  29. 

This  improvement  is  added  to  a  patent  granted  February  16th, 
1837,  and  noticed  in  this  Journal,  voL  xx,  2nd  series,  page  334,  to 
which  notice  the  reader  is  referred. 

The  im'provement  here  patented  constitues  but  a  slight  modification 
of  the  original  scales  as  noticed  above :  and  as  the  claims  refer  to  the 
drawings,  we  shall  omit  them. 


34.  For  improvements  in  the  machine  for  Splitting  Palm  Leqf; 
Carey  McFarland,  Baire,  Worcester  county,  Massachusetts,  Maich 
31. 

In  this  machine  the  palm  leaf  is  split  by  means  of  grooved  rollers 
and  knives,  and  the  waste  and  worthless  pieces  are  separated  from 
the  good  splints  by  means  of  two  guides  which  carry  them  off.  The 
good  splints  are  discharged  by  the  rollers  into  an  inclined  receiving 
board,  and  from  thence  into  a  sliding  box  which  has  a  reciprocating 
motion  that  throws  all  the  splints  into  a  proper  position  for  being 
made  into  bundles. 

Claim. — ^<  I  do  not  claim  as  my  invention  the  method  above  des- 
cribed of  splitting  palm  leaf  by  means  of  the  grooved  rollers  and  knives, 
but  what  I  do  claim  and  desire  to  secure  by  letters  patent  is,  the  ar- 
rangement of  the  guides  for  separating  the  waste  and  worthless  frag- 
ments of  the  leaf  as  described,  and  also  the  combination  of  the  squar- 
ing box  and  receiving  box  for  throwing  all  the  pieces  of  palm  leaf 
when  split  into  proper  position  for  bundling  as  described." 


35.  For  improvements  in  the  machine  fox  Excavating  Earth;  David 
C»  Lockwood,  New  Windsor,  Orange  county,  New  York,  March  31. 

By  means  of  a  plough  the  earth  to  be  excavated  is  thrown  into 
partitions,  made  in  an  inclined  wheel,  and  as  the  machine  advances 
the  earth  is  carried  to  the  highest  part  of  the  inclined  wheel  and  there 
discharged  by  lifting  its  inner  edge  which  is  attached  to  a  lever.  Tbe 
machine  runs  on  the  lower  edge  of  the  inclined  wheel,  and  on  a  small 
wheel,  which  runs  within  that  portion  of  the  rim  of  the  inclined  wheel 
which  dischai^es  the  earth,  so  that  a  cart  can  run  under  this  part  of 
the  inclined  wheel  to  catch  the  earth  discharged  firom  it 

Claim. — ^<What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  within  described  mode  of  letting  the  dirt  off  firom 
the  wheel  by  lifting  the  stopboards  which  form  the  inner  curb  of  the 
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periphery — And  also  the  described  arrcuigement  by  which  the  sup* 
porting  wheel  is  brought  within  the  inner  edge  of  the  upper  part  of 
the  periphery  of  the  inclined  wheel,  so  as  to  allow  a  cart,  &c.,  to  re- 
ceive the  earth. directly  from  the  emptying  stopboard.'' 


Specifications  of  English  Paten'TS. 


Specification  of  a  patent  granted  to  Thomas  Spencer,  i^Ztve^Tyoo/, 
for  an  Improvement^  or  Improvements^  in  the  Manufacture  of 
Picture  and  other  Frames,  and  cornices;  applicable  also  to  other 
useful  and  decorative  processes.    Enrolled  September  8,  1841. 

These  improvements  consist  of  particular  applications  of  the  new 
and  important  art  to  which  Mr.  Spencer  originally  gave  birth,  and  are 
divided  into  ten  iieads. 

The  first  comprehends  a  method  of  manufacturing  picture  frames  in 
copper.  For  this  purpose,  a  mould  is  made  of  the  requisite  pattern, 
from  which  a  series  of  reverse, or  intaglio,  moulds  are  cast,  in  the  usual 
manner.  The  cast,  if  not  a  conductor  of  electricity,  is  made  one,  and 
copper  deposited  upon  it  by  the  galvano-plastic  process.  When  a 
suMcient  thickness  of  copper  is  deposited,  it  is  removed  from  the  mould, 
and  its  back  filled  up  fiush  with  solder,  and  a  metal  rebate  placed 
round  the  inside,  to  receive  the  glass  or  picture.  The  frame  is  then 
ready  for  gilding. 

Secondly,  we  have  a  similar  method  of  producing  moulds,  by  the 
galvano-plastic  process,  in  which  composition,  or  papier  machte,  orna- 
ments may  be  cast;  such  moulds  being  also  applicable  to  glass,  earth- 
enware, and  china.  An  exact  model  of  the  ornament  or  other  article 
being  produced,  it  is  attached  to  a  perfectly  flat  surface,  and  both  be- 
ing made  conductors,  copper  is  precipitated  thereon  by  the  galvanic 
process.  ^  The  copper  mould  thus  obtained  is  tinned  at  the  back,  and 
filled  up  flush  with  metal,  in  order  to  give  it  the  required  strength. 

Thirdly,  the  patentee  describes  a  mode  of  manufacturing  obverse 
moulds  in  copper  for  casting  therefrom  ornaments,  &c.,  in  iron.  Any 
desired  pattern  is  rendered  a  conductor  of  electricity,  and  coated  with 
copper  by  galvanism.  In  order  to  obtain  a  smooth  surface  at  the  back 
of  the  deposited  copper,  the  cast  on  which  the  deposit  is  to  be  formed 
is  placed  iiorizontally  in  the  vessel  containing  the  cupreous  solution, 
with  its  face  downwards,  and  the  copper  surface  which  supplies  the 
copper  is  placed  upon  the  bottom  of  the  vessel.  The  mould  thus  de- 
posited may  be  used  as  an  obverse  mould  for  making  patterns  in  sand 
for  iron  castings. 

Fourthly,  a  mode  of  covering  the  surfaces  of  metallic  picture  or 
other  frames  with  gold;  the  same  process  being  likewise  applicable  to 
other  surfaces,  and  to  the  rising  or  embossing  of  devices  in  gold  or  its 
alloys.  For  tliis  purpose,  a  solution  is  prepared  of  pure  gold,  or  of  its 
alloys,  in  bromine  or  iodine,  and  to  this, mixture  a  few  drops  of  sul- 
phuric acid  are  added.    The  surface  to  be  coated  is  cleaned  in  the 
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usual  mantterj*  and  then  immersed  in  the  solution,  being  connected 
with  the  positive  wire  of  a  galvanic  battery;  a  surface  of  gold  to  be 
eroded  is  connected  with  the  negative  wire,  and  the  battery  put  in 
action,  when  a  deposition  of  gold  is  effected  of  any  desired  thickness. 

Fifthly,  a  mode  of  employing  silver  for  covering  surfaces.  The  so- 
lution is  prepared  as  follows:  silver  is  dissolved  in  bromine  and  alco- 
hol, by  means  of  galvanism,  and  this  solution  is  allowed  to  precipitate 
a  yellowish  white  powder;  the  liquid  is  then  decanted,  and  the  pre- 
cipitate is  boiled  for  ten  minutes  in  thirty  times  its  weight  of  a  saturat- 
ed solution  of  acetate  of  anunonia.  Or  a  solution  may  be  formed  by 
dissolving  an  iodine  of  silver  in  prussiate  of  potassa,  or  any  of  the  am- 
moniacal  salts. 

Sixthly,  how  metallic  surfaces  may  be  covered  with  platinum.  For 
this  purpose  a  quantity  of  platino-bichloride  of  ammonia  is  mixed  with 
sixty  times  its  weight  of  water,  to  which  three  parts  of  muriatic  acid 
have  previously  been  added;  this  mixture,  after  being  boiled  for  about 
ten  minutes,  forms  a  solution,  which  is  to  be  used  in  lieu  of  the  usual 
solution  of  copper.  Or  bromine  mixed  with  its  bulk  of  alcohol  is  add- 
ed to  spongy  platinum,  and  stirred  or  shaken  till  dissolved;  this  so- 
lution is  then  combined  with  half  its  bulk  of  dilute  sulphuric  acid,  con- 
taining  six  times  its  weight  of  water,  when  it  is  ready  for  use. 

If  leaden  surfaces  are  to  be  coated  with  platinum,  they  are  cleaned 
by  the  usual  method,  and  immersed  for  six  hours  in  water  containing 
half  an  ounce  of  either  of  the  solutions  of  platinum  to  half  a  gallon  of 
water;  on  its  removal  it  will  be  found  to  have  changed  to  a  dark  brown 
colour.  If  a  more  permanent  coating  be  required,  the  lead  is  con- 
nected with  a  voltaic  battery  while  in  the  solution,  which  should  then 
be  of  double  the  strength.  Lead  so  coated  is  applicable  to  surfaces 
used  for  the  negative  plates  of  galvanic  batteries. 

Seventhly,  there  is  described  a  metliod  of  covering  metallic  surfaces 
with  tin,  applicable  to  the  purposes  mentioned  under  the  fourth  head. 
The  metallic  surface  being  thoroughly  cleaned,  is  then  placed  with  a 
surface  of  tin  in  a  solution  of  acetate,  or  of  muriate  of  ammonia,  or 
sulphate  of  soda,  and  connected  with  a  galvanic  battery,  by  the  action 
of  which,  tin  is  deposited  of  any  thickness. 

Eighthly,  a  mode  of  cleaning  surfaces  of  iron,  and  then  covering 
them  with  copper,  by  means  of  voltaic  electricity.  The  iron  to  be 
cleaned  is  attached  by  a  wire  to  the  platinum  end  of  a  voltaic  battery, 
consisting  of  three  pairs  of  plates,  each  plate  having  the  same  quanti- 
ty of  surface  as  the  iron  to  be  operated  upon;  another  surface  of  iron 
is  attached  to  the  zinc  end  of  the  battery,  and  the  two  surfaces  im- 
mersed in  a  saturated  solution  of  sulphate  of  soda.  In  a  few  minutes 
the  surface  will  be  ready  to  be  deposited  upon,  when  it  is  attached  to 
the  zinc  end  of  a  battery  of  three  pairs  of  plates,  and  a  piece  of  cop- 
per is  connected  with  the  platinum  end  of  the  battery;  the  copper  and 
iron  being  immersed  in  a  solution  of  copper,  copper  is  deposited  on 
the  iron  surface. 

Ninthly,  a  method  of  producing  enriched  surfaces,  applicable  to 
picture  frames,  cornices,  and  other  decorative  purposes,  by  the  use  of 
embossed  calico^  paper,  or  other  similar  fabrics.    The  pattern  being 
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embossed  on  the  fabric  by  dies  or  rollers,  is  cut  out  and  cemented  on 
to  the  sur&cee  to  be  enriched,  a  coating  of  thick  whiting  being  first 
applied  to  the  hollow  side  to  fill  up  the  spaces,  and  give  it  the  requir- 
ed strength. 

Tenthly,  a  method  of  improving  the  texture  of  the  composition  used 
for  casting  ornaments  for  picture  frames,  cornices,  and  decorations, 
by  adding  to  the  materials  usually  employed  for  this  purpose,  caout- 
chouc dissolved  in  spirits  of  turpentine,  asphalte,  pyroligneous  spirit, 
or  spirit  of  tar,  in  the  proportion  of  one  pound  of  the  caoutchouc  to 
every  six  pounds  of  glue,  used  in  making  the  composition. 

The  claim  is,  1.  To  the  application  of  voltaic  electricity  to  the  man- 
ufacture of  picture  and  other  framea 

2.  To  the  application  of  voltaic  electricity  to  the  manufacture  of 
moulds  for  the  purposes  mentioned. 

3.  To  the  application  of  voltaic  electricity  for  the  purpose  of  mak- 
ing patterns,  or  moulds,  for  iron  founders,  in  copper. 

4.  To  the  use  of  bromine  and  iodine  combined  with  gold,  in  con- 
junction with  voltaic  electricity,  for  the  purposes  before  mentioned. 

5.  To  the  use  of  bromine  and  iodine  combined  with  silver,  in  con- 
junction with  voltaic  electricity,  and  applicable  to  the  surfaces  men- 
tioned under  the  fourth  head. 

6.  To  the  use  of  the  solution  of  platinum,  in  conjunction  with  voltaic 
electricity. 

7.  To  the  use  of  bromine  combined  with  platinum,  and  in  conjunc- 
tion with  voltaic  electricity. 

8.  To  the  covering  of  leiid  with  platinum,  and  applying  it  for  the 
first  time  to  the  use  above  mentioned. 

9.  To  the  covering  of  the  surfaces  mentioned  under  the  fourth  head 
with  tin,  by  the  particular  methods  described. 

10.  To  the  method  of  cleaning  iron  surfaces,  and  the  regulation  of 
the  quantity  and  intensity  of  electric  force  necessary  to  render  iron  fit 
to  be  deposited  on,  for  the  first  time  pointed  out. 

11.  To  the  method  of  producing  embossed  or  enriched  surfaces  on 
picture  and  other  frames,  and  cornices,  being  also  applicable  to  other 
interior  decorations. 

12.  To  the  application  of  caoutchouc  for  the  purposes  before  men- 
tioned. Meeh.  Mser-i  Oct,  1 84 1 . 


Speeffieatian  of  a  patent  granted  to  Josiak  John  Gyssr,  qf  the 
Dowlaia  Iron  WorkSy  Otamargany  and  Thomas  Evans,  qf  the 
9afne  plactjfar  certain  improvements  in  the  Manufaetureof  Iron 
and  other  metals. 

The  nature  of  this  invention  consists  in  forcing  damp  steam  into  the 
melted  mass  of  metal,  whatever  it  may  be,  contained  in  the  melting 
farnace  used  for  melting  the  said  metal  in,  and  particularly  into  the 
melted  iron  in  refining  and  puddling  furnaces,  as  also  in  a  certain 
paste  made  with  the  said  steam  and  melted  cinders,  and  applied  as 
hereinafter  explained  \  and  the  following  is  a  description  of  the  man- 
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usual  maimer,  and  then  immersed  in  the  solution,  bimotg  connected 
with  the  po6iti¥e  wire  of  a  galvanic  battery;  a  sur&ce  of  gold  to  be 
eroded  is  connected  with  the  negative  wire,  and  the  battery  put  in 
action,  when  a  deposition  of  gold  is  effected  of  any  desired  thickness. 

Fifthly,  a  mode  of  employing  silver  for  covering  surfaces.  The  so- 
lution is  prepared  as  follows:  sUver  is  dissolved  in  bromine  and  alco- 
hol, by  means  of  galvanism,  and  this  solution  is  allowed  to  precipitate 
a  yellowish  white  powder;  the  liquid  is  then  decanted,  and  the  pre- 
cipitate is  boiled  for  ten  minutes  in  thirty  times  its  weight  of  a  saturat- 
ed solution  of  acetate  of  anunonia.  Or  a  solution  may  be  formed  by 
dissolving  an  iodine  of  ^Iver  in  prussiate  of  potassa,  or  any  of  the  atn- 
moniacal  salts. 

Sixthly,  how  metallic  surfaces  may  be  covered  with  platinum.  For 
this  purpose  a  quantity  of  platino-bichloride  of  ammonia  is  mixed  with 
sixty  times  its  weight  of  water,  to  which  three  parts  of  muriatic  acid 
have  previously  been  added;  this  mixture,  after  being  boiled  for  about 
ten  minutes,  forms  a  solution,  which  is  to  be  used  in  lieu  of  the  usual 
solution  of  copper.  Or  bromine  mixed  with  its  bulk  of  alcohol  is  add- 
ed to  spongy  platinum,  and  stirred  or  shaken  till  dissolved;  this  so- 
lution is  then  combined  with  half  its  bulk  of  dilute  sulphuric  acid,  con- 
taining  six  times  its  weight  of  water,  when  it  is  ready  for  use. 

If  leaden  surfaces  are  to  be  coated  with  platinum,  they  are  cleaned 
by  the  usual  method,  and  immersed  for  six  hours  in  water  containing 
half  an  ounce  of  either  of  the  solutions  of  platinum  to  half  a  gallon  of 
water;  on  its  removal  it  will  be  found  to  have  changed  to  a  dark  brown 
colour.  If  a  more  permanent  coating  be  required,  the  lead  is  con- 
nected with  a  voltaic  battery  while  in  the  solution,  which  should  then 
be  of  double  the  strength.  Lead  so  coated  is  applicable  to  surfaces 
used  for  the  negative  plates  of  galvanic  batteries. 

Seventhly,  there  is  described  a  method  of  covering  metallic  surfaces 
with  tin,  applicable  to  the  purposes  mentioned  under  the  fourth  head. 
The  metallic  surface  being  thoroughly  cleaned,  is  then  placed  with  a 
surface  of  tin  in  a  solution  of  acetate,  or  of  muriate  of  ammonia,  or 
sulphate  of  soda,  and  connected  with  a  galvanic  battery,  by  the  action 
of  which,  tin  is  deposited  of  any  thickness. 

Eighthly,  a  mode  of  cleaning  surfaces  of  iron,  and  then  covering 
them  with  copper,  by  means  of  voltaic  electricity.  The  iron  to  be 
cleaned  is  attached  by  a  wire  to  the  platinum  end  of  a  voltaic  battery, 
consisting  of  three  pairs  of  plates,  each  plate  having  the  same  quanti- 
ty of  surface  as  the  iron  to  be  operated  upon;  another  surface  of  iron 
is  attached  to  the  zinc  end  of  the  battery,  and  the  two  surfaces  im- 
mersed in  a  saturated  solution  of  sulphate  of  soda.  In  a  few  minutes 
the  surface  will  be  ready  to  be  deposited  upon,  when  it  is  attached  to 
the  zinc  end  of  a  battery  of  three  pairs  of  plates,  and  a  piece  of  cop- 
per is  connected  with  the  platinum  end  of  the  battery;  the  copper  and 
iron  being  immersed  in  a  solution  of  copper,  copper  is  deposited  on 
the  iron  surface. 

Ninthly,  a  method  of  producing  enriched  surfaces,  applicable  to 
picture  frames,  cornices,  and  other  decorative  purposes,  by  the  use  of 
embossed  calico,  paper,  or  other  similar  fobrics.    The  pattern  being 
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embossed  on  the  fabric  by  dies  or  rollers,  is  cut  out  and  cemented  on 
to  the  surfaces  to  be  enriched,  a  coating  of  thick  whiting  being  first 
applied  to  the  hollow  side  to  fill  up  the  spaces,  and  giVe  it  the  requir- 
ed strength. 

Tenthly,  a  method  of  improving  the  texture  of  the  composition  used 
for  casting  ornaments  for  picture  frames,  cornices,  and  decorations, 
by  adding  to  the  materials  usually  employed  for  this  purpose,  caout- 
chouc dissolved  in  spirits  of  turpentine,  asphalte,  pyroligneous  spirit, 
or  spirit  of  tar,  in  the  proportion  of  one  pound  of  the  caoutchouc  to 
erery  six  pounds  of  glue,  used  in  making  the  composition. 

The  claim  is,  1.  To  the  application  of  voltaic  electricity  to  the  man- 
ufacture of  picture  and  other  frames. 

2.  To  the  application  of  voltaic  electricity  to  the  manufacture  of 
moulds  for  the  purposes  mentioned. 

3.  To  the  application  of  voltaic  electricity  for  the  purpose  of  mak- 
ing patterns,  or  moulds,  for  iron  founders,  in  copper. 

4.  To  the  use  of  bromine  and  iodine  combined  with  gold,  in  con- 
junction with  voltaic  electricity,  for  the  purposes  before  mentioned. 

5.  To  the  use  of  bromine  and  iodine  combined  with  silver,  in  con- 
junction with  voltaic  electricity,  and  applicable  to  the  surfaces  men- 
tioned under  the  fourth  head. 

6.  To  the  use  of  the  solution  of  platinum,  in  conjunction  with  voltaic 
electricity. 

7.  To  the  use  of  bromine  combined  with  platinum,  and  in  conjunc- 
tion with  voltaic  electricity. 

8.  To  the  covering  of  le^d  with  platinum,  and  applying  it  for  the 
first  time  to  the  use  above  mentioned. 

9.  To  the  covering  of  the  surfaces  mentioned  under  the  fourth  head 
with  tin,  by  the  particular  methods  described. 

10.  To  the  method  of  cleaning  iron  surfaces,  and  the  regulation  of 
the  quantity  and  intensity  of  electric  force  necessary  to  render  iron  fit 
to  be  deposited  on,  for  the  first  time  pointed  out. 

11.  To  the  method  of  producing  embossed  or  enriched  surfaces  on 
picture  and  other  frames,  and  cornices,  being  also  applicable  to  other 
interior  decorations. 

12.  To  the  application  of  caoutchouc  for  the  purposes  before  men- 

^^ed.  Meeh.  Mag.,  Oct.,  1841. 


Speeijkaiion  of  a  patent  granted  to  Josiah  John  Gyssr,  ^  the 
Dowiais  Iron  Works,  Otamorganj  and  Thomas  Evans,  cf  the 
9(ime  place,  for  certain  ifnprovementsin  the  Manufacture  of  Iron 
and  other  metals. 

The  nature  of  this  invention  consists  in  forcing  damp  steam  into  the 
melted  mass  of  metal,  whatever  it  may  be,  contained  in  the  melting 
faroace  used  for  melting  the  said  metal  in,  and  particularly  into  the 
loelted  iron  in  refining  and  puddling  furnaces,  as  also  in  a  certain 
P^  made  with  the  said  steam  and  melted  cinders,  and  applied  as 
hereinafter  explained;  and  the  following  is  a  description  of  the  man- 
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ner  in  which  the  said  invention  is  to  be  performed,  with  reference  to 
iron,  reference  being  had  to  the  drawings,  and  to  the  figures  and  let- 
ters marked  thereon  :- 


JPi^t- 


Description  of  the  Drawings. 

Fig.  1  represents  the  front  elevation  of  a  puddling  furnace.  A  jet, 
or  jets,  of  steam  is,  or  are,  introduced  into  this  furnace,  in  contact  with 
the  melted  iron,  while  in  a  state  of  what  is  usually  called  fermenta- 
tion ;  the  steam  is  conducted  through  the  roof  of  the  furnace,  as  here 
shown,  through  wrought  iron  telescope  tubes,  sliding  one  over  the 
other,  by  means  of  which  tubes  we  are  enabled  to  convey  the  steam 
very  near  to  the  surface  of  the  fluid  iron  to  be  acted  upon;  the  success 
of  the  operation  depends  much  on  bringing  the  steam  in  close  contact 
with  the  melted  iron;  therefore,  any  other  plan  of  introducing  the 
steam  close  to  the  iron  may  be  found  to  answer  the  same  purpose — 
the  steam  that  we  have  used  for  our  experiments  has  been  supplied 
from  the  ordinary  ehgine  boiler;  but,  as  shown  in  the  case  of  the  re- 
finery furnace,  fig.  4,  we  purpose  generating  the  steam  in  the  chimney 
of  the  furnace ;  the  pressure  we  have  used  in  the  puddling  furnace  has 
been  about  fifteen  pounds  to  the  inch,  through  four  pipes,  A,  A, 
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three-quarters  of  an  inch  in  diameter,  which  answers  very  well  during 
this  process,  in  order  to  keep  the  sides,  bridge,  and  bottom  of  the  fur- 
naces from  burning.  We  introduce  a  quantity  of  steam  upon  the 
fluid  cinders  as  soon  as  the  heat  is  drawn  until  the  cinders  become  of 
the  consistency  of  paste ;  we  then,  with  a  rabble  or  rake,  rake  as  much 
of  that  paste,  and  place  it  against  the  back,  sides,  and  bridge  of  the 
fomace,  as  may  be  required,  to  fill  any  cavity  that  may  have  been 
biuned  during  the  previous  heat  of  iron;  the  use  of  cinders  in  a  state 
of  paste  for  repairing  the  bottom  and  sides  of  the  furnace  keeps  the 
iron  quite  clean  and  free  from  dirt,  which  is  always  found  from  the 
use  of  clay  and  limestone,  as  at  present  used.  The  tubes.  A,  A, 
which  pass  through  the  roof  of  the  furnace,  slide  over  the  tubes 
B,  B,  forming  thus  telescope  tubes,  and  they  are  raised  or  lower- 
ed according  to  the  quantity  of  fluid  metal  in  the  furnace,  by  means 
of  the  lever,  C,  and  handle,  D,  by  which  it  is  worked ;  the  dotted  line 
shows  the  height  of  the  fluid  metal.  E  is  the  steam  pipe;  F  the  con* 
necting  pipe,  for  communicating  alike  to  all  the  four  telescope  tubes; 
and  G  is  a  condensed  water  pipe. 

Fig.  2  is  a  side  elevation. 

Fig.  3  a  plan  of  the  puddling  furnace. 

And  now,  as  to  the  refinery  furnace;  we  introduce  a  jet,  or  jets,  of 
damp  steam,  after  the  pig  iron  is  melted,  through  the  same  aperture 
as  the  blast;  the  quantity  and  temperature  of  the  steam  must  depend 
upon  the  quality  of  the  pigs  to  be  acted  upon ;  we  use  four  pipes  of 
half  an  inch  in  diameter,  with  a  pressure  of  twenty  pounds  to  the  inch, 
and  find  it  answers  our  purpose;  the  steam  is  by  us  generated  in  the 
chiouiey  of  the  refinery  furnace,  but  it  may  be  conveyed  from  the  en- 
gine boilers. 

Fig.  4  represents  a  side  elevation  of  our  steam  apparatus,  shown  in 
two  of  the  four  tuyeres  or  apertures  of  a  refinery  furnace. 

Fig.  5  is  another  view  of  it.  In  fig.  4,  H  H,  are  two  of  the  steam 
pipes,  the  steam  being  generated  in  the  tube,  or  cylinder,  I,  in  the  flue 
or  chimney,  which  cylinder,  I,  is  filled  with  water — J  being  a  water 
feed  pipe,  and  K  a  pipe  on  which  to  place  a  safety  valve. 

Now,  whereas  we  propose  to  apply  steam  in  a  similar  way  in  the 
melting  of  alloys  of  copper  and  iron,  and  of  tin  and  iron,  which  alloys 
can  be  made  in  refinery  and  puddling  furnaces  by  it;  but  in  particular 
we  apply  our  said  invention  to  the  manu&cture  of  iron,  whereby  we 
obtain  a  better  material  with  greater  economy.  And  we  claim  as  our 
invention  the  use,  or  application,  of  steam  forced  upon,  or  into,  or 
in  contact  with,  the  melted  iron,  in  refinery  or  puddling  furnaces  for 
the  manufacturing  of  the  same.  And  also  the  similar  use  of  steam  in 
the  process  of  melting  or  manufacturing  alloys  of  copper  and  iron, 
and  of  tin  and  iron,  in  such  furnaces ;  and  also  the  application  of  steam 
to  fluid  cinders,  as  hereinbefore  described,  to  produce  the  paste  afore- 
said, and  the  use  or  application  of  the  said  paste,  as  aforesaid. — Beper- 
tory  of  Patent  Inventions.  Mining  jour.,  Nov.  i84i. 

30* 
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Specification  qfa  patent  granted  to  William  Jeffebieb,  o/Bolme 
street,  Mile  end,  for  improvements  in  obtaining  Copper,  Shelter, 
and  other  metala,  from  ores. 

This  invention  relates,  fiist,  to  a  mode  of  obtainiog  copper  from 
copper  ore;  and,  Gecondly,  to  a  method  of  obtaining  zinc  from  zinc 
ores. 

The  patentee  says,  his  improvements  are  confined  to  the  smehiog 
process,  and  prefers  the  ores  to  be  in  a  raw  state,  instead  of  calcining 
or  roasting  previous  to  smelting;  the  ores  may,  however,  be  roasted 
or  calcined  previous  to  smelting.  If  this  invenlioii  is  to  be  applied  lo 
a  smelting  furnace,  worked  according  to  the  old  plan,  the  furnace  is 
charged  with  raw  or  calcined  ore;  and  when  it  has  been  well  skimmed, 
a  quantity  of  carbon  or  alkali,  ground  to  a  iine  powder,  is  stirred  into 
the  melted  mass,  friable,  in  which  state  it  is  pushed  forward  to  the 
bridge,  and  the  heat  continued  until  the  mass  is  well  melted;  the  fur- 
nace is  then  tapped,  and  the  metal  runoff  into  water,  leaving  the  slag 
in  the  furnace;  then  charge  the  furnace  again,  and  treat  the  chai^ 
with  carbon  or  alkali,  as  above  described.  It  is  not  necessary,  how- 
ever, to  tap  or  draw  off  the  metal  after  each  charge,  as  two  or  three 
charges  may  be  added,  and  treated  with  alkali  or  carbon,  previous  to 
tapping.  The  carbon  preferred  by  the  patentee  is  anthracite  coal  or 
charcoal,  and  when  alkali  is  used,  he  prefers  common  soda,  but  does 
not  confine  himself  to  it  alone.  The  metal  obtained  by  this  process 
must  subsequently  be  treated  in  the  same  manner  as  metal  obtained 
in  the  ordinary  way;  and,  as  this  after  process  is  well  known,  it  will 
not  be  necessary  to  give  any  further  description. 

Fig.  1.  Fig.  S. 


Q 
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The  second  part  of  the  invention  relates  to  a  method  of  smelring 
fine  ores,  and  consists  in  carrying  on  the  smelting  process  in  large 
ovens,  heated  externally,  by  which  means  a  large  quantity  of  ore  may 
be  operated  upon  at  once,  at  a  very  reduced  cost,  and  zinc  produced 
of  most  excellent  quality.  The  description  of  oven  and  furnace  em- 
ployed by  the  patentee,  is  shown  at  fig.  1,  which  represents  a  trans- 
verse section  of  an  apparatus,  suitable  for  treating  three  or  four  tons 
of  ore  at  the  same  time,  instead  of  having  a  number  of  small  vessels 
or  retorts  in  a  furnace.    From  the  upper  as  well  as  the  lower  parts  of 
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such  oven,  several  small  pipes,  a  a,  descend  into  vessels,  b  by  contain- 
ing water;  and,  as  distillation  proceeds,  thq  metallic  zinc  will  (as  it 
becomes  evaporated)  pass  down  the  pipes,  a  a,  and  be  cooled.  In 
constructing  an  oven  for  this  purpose,  the  bottom  and  roof  should  be 
as  thin  as  possible,  so  as  to  allow  the  heat  to  pass  freely  through  the 
fire-brick,  and  at  the  same  time  the  bottom  must  be  strong  enough  to 
support  the  charge  of  ore.  The  fire-bricks,  of  which  the  oven  is  com- 
posed, are  therefore  of  a  peculiar  form,  as  shown  at  fig.  2 ;  and,  by  this 
means,  the  bottom  of  the  oven  may  be  made  of  three  inch  bricks,  and 
the  arch,  or  top,  of  two  inch  bricks. 

In  working,  according  to  the  improved  mode,  we  will  suppose  that 
the  oven  has  been  at  work,  and  is  ready  for  a  new  charge ;  the  ore  is 
taken  and  mixed  with  about  five  per  cent,  of  small  bituminous  coal ; 
the  oven  is  then  charged  as  full  as  possible,  and  the  mouth  closed  and 
hited  with  fire-clay;  continue  the  fire,  and  distillation  will  proceed, as 
when  small  vessels  or  retorts  are  used,  the  metal  passing  down  the 
pipes  into  the  receivers  as  it  is  distilled.  As  there  are  several  pipes 
to  conduct  off  the  distilled  metal,  care  should  be  taken  that  none  of 
these  pipes  are  left  open  to  admit  atmospheric  air.  When  the  charge 
is  worked  off,  the  oven  is  opened,  and  the  refuse  or  slag  drawn  out, 
and  a  fresh  charge  immediately  supplied. 

In  conclusion,  the  patentee  says,  that  although  he  has  been  particu- 
lar in  describing  the  exact  means  he  pursues,  yet  he  does  not  mean 
to  confine  himself  thereto,  so  long  as  the  general  character  of  the  dif- 
ferent parts  of  the  invention  are  retained.  And  he  claims,  as  the  first 
part  of  the  invention,  « the  mode  of  smelting  copper  ores,  by  treating 
the  melted  metal  with  carbon  or  alkali,  as  above  described;  and, 
secondly,  the  mode  of  obtaining  zinc  from  ores,  by  means  of  ovens, 
as  above  described."  ibid. 


Specification  of  a  Patent  granted  to  Hugh  Lee  Fattinson,  of 
Durhaniy  for  improvements  in  the  Manufacture  of  White  Lead. 
Enrolled  September  10th,  1840. 

This  invention  consists  in  the  application  of  carbonate  of  lime  to 
certain  salts  of  lead,  so  as  to  produce  a  decomposition  of  the  said  salts 
of  lead,  and  a  reciprocal  exchange  of  acids  and  bases  between  the 
carbonate  of  lime  and  the  salt  of  lead  employed.  By  this  chemical 
re-action,  carbonate  of  lead,  or  white  lead,  and  a  solution  of  lime,  are 
obtained;— rthe  composition  of  the  latter  depends  upon  the  particular 
salt  of  lead  made  use  of  in  the  process. 

The  salts  of  lead  employed,  are  the  chloride  and  the  nitrate;  and 
tn  order  to  make  the  invention  more  perfectly  understood,  the  paten- 
tee has  detailed  the  chemical  phenomena  which  take  place  when 
carbonate  of  lime  and  chloride  of  lead  re-act  upon  each  other;  but, 
as  aur  space  is  rather  limited,  we  must  pass  on  to  a  description  of 
the  practical  means  required  to  manufacture  white  lead,  according  to 
ihe  improved  process. 

The  patentee  uses  a  mill  of  the  following  construction,  to  triturate 
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the  materials  of  which  the  white  lead  is  compoeed.  It  consists  of  a 
strong  wooden  tub,  secured  with  iron  hoops,  the  bottom  of  which  is 
form^  of  blocks  of  hard  stone,  firmly  cemented  together,  so  as  ta 
present  a  level  surface.  Other  larger  blocks,  of  the  same  kind  of 
stone,  are  carried  round  upon  this  bed,  by  machinery,  so  that  any 
hard  and  brittle  substances,  when  placed  in  the  tub  with  water,  are^ 
continually  rubbed  under  it,  until  reduced  to  the  finest  powder. 

This  description  of  mill  is  employed,  because  it  continually  mixes,, 
and  rubs  together,  the  materials  subioiitted  to  its  action.  Care  should 
be  taken  that  no  iron,  employed  in  the  construction  of  the  mill,  may 
be  so  situated  as  to  be  liable  to  act  upon  the  bodies  to  be  ground ; 
and  where  metallic  fastenings  are  required,  copper  may  be  used. 
Into  a  mill  of  this  kind,  twelve  feet  in  diameter,  and  three  feet  deep^ 
put  twenty-one  hundred  weight  of  chloride  of  lead,  and  seven  and  a 
half  hundred  weight  of  carbonate  of  lime,  in  the  form  of  the  best 
washed  chalk  or  whiting;  then  partly  fill  the  tub  with  water,  and  put 
the  mill  in  motion.  After  the  materials  have  been  ground  from  four 
to  six  hours,  cease  grinding,  and  add  more  water,  until  the  tub  is 
nearly  full;  then  suffer  the  whole  to  stand  till  the  next  morning,  when 
a  white  mass,  consisting  of  carbonate  of  lead,  mixed  with  undecom- 
posed  carbonate  of  lime  and  chloride  of  lead,  will  be  found  at  the 
bottom  of  the  tub,  and  above  this,  a  clear  liquor,  which  is  a  strong 
solution  of  chloride  of  calcium,  nearly  free  from  lead.  This  solution 
must  be  drawn  off,  by  means  of  a  syphon  or  plug,  and  as  much  fresh 
water  added  as  the  tub  will  conveniently  hold;  then  the  grinding  is 
renewed  for  a  few  hours;  and  when  stopped,  the  materials  are  allow- 
ed to  settle  as  before,  and  the  solution  again  drawn  off,  and  fresh  wa- 
ter added,  the  grinding  being  continued  again  for  a  few  more  hours. 
The  process  is  continued,  day  after  day,  in  this  manner,  the  superna- 
tant liquor  becoming  every  day  a  weaker  solution  of  calcium,  nearly 
free  from  lead,  until  at  the  end  of  seven  or  fourteen  days  it  is  nearly 
tasteless,  when  the  decomposition  is  considered  to  be  complete,  and 
the  white  mass,  at  the  bottom  of  the  tub,  will  have  become  very 
nearly  a  pure  carbonate  of  lead;  in  which  state  it  is  removed  from 
the  tub,  and  dried  and  prepared  for  the  market  in  the  usual  manner. 

When  the  patentee  uses  water,  impregnated  with  carbonic  acid  gas, 
instead  of  grinding  the  materials  together,  as  above  described,  he  em- 
ploys the  following  apparatus: — 

A  barrel,  made  of  lead,  wood,  or  copper,  strongly  hooped  with 
iron,  and  of  any  convenient  size,  is  mounted  on  gudgeons;  to  one  of 
which,  a  fast  and  a  loose  pulley  are  connected,  and  rotary  motion  is 
communicated  thereto  from  machinery,  by  means  of  a  band.  The 
other  gudgeon  is  made  hollow,  and  commimicates  with  the  interior 
of  the  barrel ;  it  is  also  furnished  with  a  stop-cock,  and,  by  means  of 
a  screw-joint,  may  be  connected  to  a  force-pump,  for  the  purpose  of 
forcing  carbonic  acid  gas  into  the  barrel. 

One  hundred  and  forty  pounds  of  chloride  of  lead,  and  fifty  pounds 
of  carbonate  of  lime,  are  introduced  into  the  barrel,  through  an  aper- 
ture made  in  the  end  thereof;  then  the  barrel  is  nearly  filled  with 
pure  water,  and  the  aperture  is  closed  by  means  of  a  screw-plate  and 
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leather  washer.  Carbonic  acid  gas  is  then  forced  into  the  barrel,  by 
means  of  the  force-pump,  until  the  water  is  saturated  under  a  pres- 
sure of  four  or  five  atmospheres;  after  which,  the  barrel  is  made  to 
revolve  at  the  rate  of  twenty  revolutions  per  minute,  and  the  substan- 
ces within  immediately  begin  to  act  upon  each  other;  the  carbonic 
add  solution  dissolving  the  carbonate  of  lime,  and  presenting  it  to 
the  chloride  of  lead  in  a  better  form  for  decomposition  than  when  sol- 
id, or  nearly  so.  This  operation  is  carried  on  for  three  or  four  days; 
at  the  expiration  of  which,  the  action  has  advanced  so  far,  that  very 
little  chloride  of  lead,  or  carbonate  of  lime  remains,  and  the  liquid  is 
a  strong  solution  of  chloride  of  calcium,  which,  when  the  insoluble 
mass  is  settled,  may  be  removed  from  the  barrel  in  any  convenient 
manner,  and  a  further  quantity  of  water,  impregnated  with  carbonic 
acid,  must  be  added,  and  the  barrel  set  in  motion  for  a  day  or  two 
longer,  until  the  decomposition  is  perfected. 

When  nitrate  of  lead  is  used  the  same  process  is  adopted  with  the 
chloride,  except  that  the  exact  chemical  equivalent  of  the  two  sub- 
stances is  employed.  In  the  grinding  tub,  twenty-four  hundred 
weight  and  nine-tenths  of  nitrate  of  lead,  and  seven  and  a  half  hun- 
dred weight  of  carbonate  of  lime,  are  ground  together ;  and  in  the 
barrel,  one  hundred  and  sixty-six  pounds  of  nitrate  of  lead,  and  fifty 
pounds  of  carbonate  of  lime  are  introduced.  In  both  cases,  the  two 
substances  are  allowed  to  re-act  upon  each  other,  until  the  decompo- 
sition is  complete;  after  which  the  carbonate  of  lead  is  removed,  and 
prepared  for  sale.  Lond.  Jour.  Arts  &  sd. 


Specification  of  a  patent  granted  to  John  Henrt  Lb  Kettx,  of  Pen- 
tonviliey/or  an  Improvement  in  Line  Engraving,  and  in  produce 
ing  impressions  ther^rom. 

This  improvement  consists  in  engraving  a  subject  on  two  plates, 
one  portion  of  the  subject  on  one  plate,  and  the  remainder  on  the 
other,  so  that  when  printed,  the  combination  of  the  two  impressions 
shall  produce  the  effect  required. 

Two  plates  being  prepared  for  engraving,  on  one  of  them  is  put  a 
tracing  of  any  given  subject.  The  outline  and  dark  shadows  are  then 
etched  on  this  plate,  and  finished  by  the  usual  process  of  line  en- 
graving; this  plate  is  called  the  subject  plate. 

A  tracing,  or  transfer,  from  the  above  is  then  placed  on  the  other 
plate,  and  a  tint  of  lines  is  ruled  all  over  the  subject;  the  lights  are 
then  stopped  out,  and  the  under  tints,  or  shadows,  are  produced  by  hi- 
ting  in;  thus  forming  what  is  called  the  ground  plate.  The  plates  be- 
ing marked  with  register  lines  are  printed,  one  upon  the  impression 
of  the  other,  so  as  to  produce  the  effect  sought. 

The  claim  is  to  the  ruling  of  a  tint  of  lines,  and  then  producing  the 
required  under  tints,  lights,  or  deep  shadows,  on  a  separate  plate 
from  that  on  which  the  general  subject  is  engraved,  and  then  taking 
impressions  from  the  two  plates  so  engraved  in  the  manner  described 
(both  being  engraved  in  the  style  called  line  engraving,)  whereby  an 
entirely  novel  effect  is  produced,  with  a  considerable  saving  of  labeur. 

MeelL  Mac.  Sept.,  1841. 
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until  a  slight  putreacence  is  appareat,  when  they  are  removed  to  smta- 
ble  vessels,  and  coveied  with  water,  into  which  is  poured  from  6  to  SS 
or  30  ibs.  of  hydrochloric  acid  from  each  cwL  of  animal  substance. 
The  vessel  is  then  covered  over,  and  the  skins  left  to  the  action  of  the 
acidulated  water  from  eight  to  twenty-four  hours,  or  until  the  skins 
assume  a  white  semi-transparent  appearance,  when  they  are  taken 
out  and  thoroughly  washed  in  cold  water,  and  atierwards  deposited 
for  two  or  three  days  in  a  tank,  through  which  a  current  of  fre^ 
water  flows  conlinually.  Instead  of  the  hydrochloric  acid  m  solution, 
the  skins  may  be  treated  with  hydrochloric  acid  gas.  Hides,  &c.,  are 
subjected  to  the  above  processes,  and  then  tanned  in  the  ordinary  way. 
The  claim  is  to  the  use  of  a  rotating,perforated,  or  other,  cyhnder,for 
the  purpose  of  unhairing  the  skins,  hides,  or  pieces,  to  be  used  in  ihe 
manufacture  of  gelatine,  size,  or  glue ;  when  used  in  combination  with 
a  solution  of  lime,  potass,  or  soda,  or  combined  portions  of  either. 
Also,  the  application  of  hydrochloric  acid,  or  hydrochloric  acid  gas,  or 
either  of  them  diffused  in  water,  in  whatever  manner  they  may  be 
employed;  when  applied  to  hides,  skins,  or  other  animal  substances, 
for  the  purpose  of  preparing  them  for  the  manufacture  of  gelatine, 
size,  or  glue.  Also  the  sole  application  of  the  above  mentioned  acid 
and  acid  gas  to  hides  and  skins,  for  the  purpose  of  preparing  them  for 
being  tanned.  ibjd. 
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ADDRESS 

OF  THE 

COMMITTEE   ON    PREMIUMS 

EXHIBITIONS 

or  THE 

FraMfcHn  ImMtute  of  tlie  State  of  PennsylFaala, 

FOR  TBB 

PROMOTION  OF  THE  MECHANIC  ARTS. 


The  Franklin  Institute,  the  pioneer  in  Domestic  Exhibitions,  has, 
by  example  furnished  to  sister  institutions,  as  well  as  by  its  own  exer- 
tions, shown  the  immense  benefits  which  result  from  them. 

Eleven  Exhibitions  of  American  Manufactures  have  been  held  by 
this  Institution,  commencing  in  1824;  and  the  progressive  improvements 
which  have  been  manifest  to  those  who  have  watched  them,  give  suffi- 
cient evidence  of  the  great  importance  to  the  producers,  of  frequent  op- 
portunities to  display  the  fabrics  of  different  manufactories,  from  the 
various  sections  of  the  country. 

Not  only  are  the  producers  made  acquainted  with  the  improvements 
in  their  respective  arts,  but  the  consumers  are  brought  in  close  contact 
with  them,  and  thousands  have  convincing  proof,  that  all  the  wants  of 
life  may  be  supplied  within  the  resources  of  our  common  country. 

A  moment  likllUiis,  when  the  whole  industry  of  the  country  is  para- 
lysed, and  thousands  of  citizens  are  seeking  in  vain  for  work  in  their 
respective  callings,  seems  auspicious  for  the  American  manufacturers 
to  make  some  exertions  to  show  their  fellow-citizens,  who  will  throng 
our  city  during  the  autumn,  that  they  are  fully  capable  of  furnishing 
any  manufactured  product  that  may  be  required  in  the  economy  of  life; 
and  give  them  ocular  demonstration  that  they  need  no  longer  im- 
poverish the  country,  by  supplying  themselves  with  the  products  of  the 
foreign  workshops. 


The  prosperity  of  the  mechanics  of  the  United  States  has  been  seri- 
ously affected  by  excess  of  importations,  and  it  needs  but  the  stimulus 
of  our  renewed  exhibitions  to  arouse  that  patriotic  spirit  which  has  al- 
ready dawned  on  our  countrymen,  to  rally  them  round  the  American 
Standard,  and  free  them  from  the  shackles  of  the  foreign  mechanic 

The  Institute  does  not  deem  it  advisable  to  ofier  any  specific  pre- 
miums, or  to  enumerate  the  various  specimens  of  art  which  ought  to 
find  a  place  in  their  Hall.  The  object  of  the  Institute  is  to  foster  and 
promote  manufactures,  and  space  will  be  furnished  for  a  fair  display  of 
every  specimen  that  may  be  oflfered. 

Premiums  will  be  awarded  by  competent  and  impartial  judges,  to 
such  as  shall  excel,  and  be  found  worthy  of  them,  under  the  rules  and 
regulations  which  are  herewith  appended. 

The  mechanics  and  manufacturers  are  invited  from  all  parts  of  the 
United  States,  to  contribute  specimens  of  their  productions. 


SAMUEL  V.  MERRICK,         ^ 
JOHN  C.  CRESSON, 
ALEX.  DALLAS  BACHE, 
THOMAS  FLETCHER, 
JOHN  STRUTHERS, 
JOHN  S.  WARNER, 
SOLOMON  W.  ROBERTS, 
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Published  by  order  of  the  Board  of  Managers. 

FREDERICK  FRALEY,  Chairman. 

WiLLLAM  Hamilton,  Actuary. 
Philadelphia^  May  2Sdj  1842. 


REGULATIONS 

€f  the  Twelfth  Exhibition  of  Domestic  ManvfactvreSy  to  be  held  in 
the  Citff  of  Philadelphia^  /rom  the  ISth  to  the  2dth  day  inclusive^ 
of  October,  1842. 

1.  The  exhibition  room  will  be  prepared  to  receive  the  goods  on 
Saturday,  the  15th  of  October,  and  opened  for  the  admission  of  visiters 
on  Tuesday,  the  16th  of  October,  at  10  o'clock,  A.M. 

2.  All  goods  intended  for  competition  must  be  deposited  before  12 
o'clock  (noon)  on  Tuesday,  the  18th  of  October. 

3.  To  insure  a  perfect  impartiality,  the  Managers  of  the  Institute,  the 
Committee  on  Premiums  and  Exhibitions,  and  all  firms  or  partnerships 
in  which  a  Manager,  or  a  Member  of  the  Committee  on  Premiums  and 
Exhibitions,  is  interested,  shall  be  excluded  from  competition ;  and  no 
Committee  shall  award  a  premium  or  compliment  to  any  of  its  members. 

4.  No  premium  shall  be  awarded  for  an  article  that  has  received  one 
at  any  other  public  exhibition;  and  none  shall  receive  a  premium  that  is 
not  equal  in  quality  to  the  best  articles  of  similar  manufacture,  presented 
at  former  exhibitions. 

5.  Proof  of  origm  must  be  furnished,  if  required,  for  every  specimen 
oflfered  for  exhibition. 

6.  All  articles  deposited  must  be  accompanied  by  an  invoice,  stating 
the  names  and  residences  of  the  makers  and  depositors. 

7.  Arrangements  will  be  made  to  exhibit  to  advantage  any  working 
models  that  may  be  sent  in  for  exhibition,  and  the  Managers  respectfully 
invite  contributions  in  this  branch.  Experience  has  shown  the  interest 
which  the  public  take  in  them ;  and  the  Managers  are  impressed  with  a 
conviction  that  the  display  of  them  is  calculated  to  convey  useful  infor- 
mation.   A  careful  and  competent  superintendant  will  be  provided. 

8.  The  mornings  of  each  day,  until  fifteen  minutes  before  ten  o'clock, 
shall  be  appropriated  to  the  Judges. 

9.  Neither  owners  nor  depositors  of  goods  shall  be  admitted  to  the 
exhibition  room  during  the  time  appropriated  to  the  Judges,  except  at 
the  special  request  of  the  Judges  of  the  articles  owned  or  deposited  by 
them. 
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TOR  THE  JOVRITAL  OT  THX  rRAHKLIK  IKBTITUTI. 

Details  of  some  Experiments  upon  the  Comparative  Strength  qf 
TVussed  and  plain  girders  ofwood^made  at  the  Philadelphia  Ex- 
change,  during  the  construction  of  that  building  in  1832.  By  Mb. 
John  McClure  and  Ellwood  Morris,  C.  E.     Sy)orted  by  the 
latter. 

The  experiments  which  have  been  made  upon  the  relative  strength 
of  girders,  trussed  and  untrussed,  are  so  few — that  the  folio  whig  details 
may  be  foimd  interesting  to  persons  engaged  in  construction;  par- 
ticularly as  the  mode  of  trussing  by  suspension,  therein  tested,  is  be- 
coming more  and  more  extensively  used  in  this  country,  and  is  really 
susceptible  of  being  made  very  serviceable  in  many  situations. 

These  experiments  were  undertaken  with  the  view  of  ascertaining 
the  proximate  value  of  wrought  iron  suspension  trusses  for  girders, 
which  were  about  that  time  brought  forward  conspicuously  here,  as  a 
new  and  useful  improvement  in  carpentry;  though  at  least  in  one  m- 
stance  they  had  been  used  many  years  before  in  this  country;  viz.,  by 
Lewis  Wemwag,the  celebrated  carpenter,*  who  applied  suspension 
bars,  one  and  a  quarter  inches  square,  to  stiffen  the  main  longitudinal 
floor  beams  of  the  bridge  over  the  Neshaminy  creek,  in  this  state, 
which  was  built  by  him  in  the  year  1808.   (See  the  annexed  sketch 

*  Mr.  Wernwag,  a  German  by  birth,  immigrated  here  in  1788,  and  ii  the  aame  mechanic 
who  derigned  and  conttmcted  the  famous  timber  bridge  of  340  feet  span,  over  the  Schoylkill 
river  at  Philadelphia,  (recently  destroyed  by  fire,)  besides  many  other  wooden  bridges  ef  mag- 
utode  and  importance,  in  Tarious  parts  of  the  United  BtateSi 
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which  represents  a  side  view  of  the  suspension  truss  used  in  the  bridge 
referred  to.) 


.86r.tr. K 


We  have  taken  the  pains  to  ascertain  from  Mr.  Wernwag  himself, 
the  date  of  the  construction  of  the  Neshaminy  bridge,  as  it  carries  the 
application  of  the  suspension  girder  truss  somewhat  further  back  into 
past  time,  than  has  heretofore  been  expected;  though  the  writer  has 
lately  been  informed  by  a  gentleman  distinguished  for  his  antiquarian 
researches,  that  such  trusses  were  in  use  upon  the  continent  of  Europe 
even  antecedent  to  that  time. 

The  now  recorded  history  of  the  wrought  iron  suspension  truss  for 
girders,  as  far  as  known  to  the  writer,  is  as  follows: — <<In  1821,  Mr. 
R.  Stevenson,  of  Edinburgh,  designed  a  bridge  for  the  river  Almond, 
in  which  the  principle  of  supporting  a  roadway  by  iron  bars  passing 
imdemeath,  was  first  adopted."*  In  1822  the  same  principle  was 
recommended  by  Mr.  H.  Palmer,  to  be  applied  in  carrying  his  rail- 
way, of  a  single  line,  over  streams  or  vallies.t  In  1824  Mr.  A.  Ainger 
submitted  a  suspension  trussed  girder  to  the  Society  for  the  encourage- 
ment of  Arts  ;t  to  which  we  shall  presently  more  particularly  refer,  and 
which  was  successfully  applied  to  practice.  In  1828  girders  trussed 
by  suspending  rods  were  used  with  manifest  advantage  in  several 
buildings,  by  Mr.  Joseph  Conder,  who  claimed  the  merit  of  their  in- 
vention, as  did  also  Mr.  A.  H.  Renton,  Civil  Ekigineer.||  All  these 
gentlemen,  however,  without  their  knowledge,  had  been  anticipated 
in  this  matter  by  Wernwag,  at  the  Neshaminy  bridge,  as  before  men- 
tioned. 

In  addition  to  the  above,  the  writer  may  state  that  in  1833  he  ex- 
amined a  wrought  iron  suspension  truss,  which  had  been  applied  some 
years  before,  on  a  large  scale,  to  uphold  the  central  parts  of  Flat 
Rock  bridge,  (of  198  feet  span,)  over  the  Schuylkill  river;  which 
bridge — constructed  with  very  slender  curved  ribs  of  three  inch  plank 
— ^had  at  that  time  yielded  considerably,  and  since  has  fallen  down. 
In  1834  he  measured  a  horse  bridge  (built  by  Wernwag)  upon  the 
Chesapeake  and  Ohio  Canal,  near  Harper's  Ferry,  of  52  feet  span, 
which  was  trussed  like  fig.  1,  the  horizontal  bar  being  26  inches  clear 
of  the  underside  of  the  outer  floor  beams,  which  rested  each  upon  two 
inverted  queen  posts  of  iron,  diagonally  braced  against  lateral  motion, 

*  CiT.  Eng.  A  Arch.  Joar.,  for  Oct,  1841.    ''DiicriplioD  of  the  Foot  Bridge  ofer  the 
liver  Whitadder,  at  Abbflj  8t.  Bethane,  BerwuUiire;  bf  J.  R.  WUmd." 
f  Palmer'e  ''Deeeiiptioii  oft  railwey  on  t  new  piiiieiple,"  London. 
t  JoumloftheFruiUi&Inatitate  for  1888.      lReg.of  Aite,8ndeeiiM^ToLii,I.oBdoo. 
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and  rising,  as  it  were,  from  the  angtdar  points  b  and  e.  This  ^ecies 
of  truss  has,  since  that  time,  been  applied  to  strengthen  the  girders  of 
a  number  of  bridges  in  this  country,  to  which  it  is  unnecessary  now 
to  refer.* 

Returning  from  this  digression,  into  the  recent  history  of  suspension 
trussing;  we  will  now  repeat,  that  in  this  Journal  for  August,  1832, 
the  description  of  a  mode  of  trussing  girders  with  wrought  iron  rods, 
acting  upon  the  suspension  principle,  was  extracted  from  the  <<  Trans- 
actions of  the  Society  for  the  encouragement  of  Arts,"  and  accom- 
panied by  two  wood  engravings. 

The  plan  alluded  to  was  devised  by  Mr.  Alfred  Ainger,  and  sub- 
mitted to  the  Society  in  1S)?4,  who  after  investigating  the  merits  of  the 
plSin — ^trying  some  experiments  upon  models — and  witnessing  its  suc- 
cessful application  in  buildings — ^finally  testified  to  Mr.  Ainger,  their 
sense  of  the  merit  of  his  contrivance  for  strengthening  beams,  by 
formally  awarding  to  him  the  thanks  of  the  Society. 

Mr.  Ainger's  suspension  truss,  as  applied  to  a  girder  of  34  feet  span, 
and  described  in  this  Journal  for  1832,  consisted  of  two  sets  of  iron 
rods,  (one  on  each  side  of  a  single  beam  of  timber,)  secured  by  screws 
and  nuts,  to  abutment  plates,  notched  upon  the  upper  side  at  the  ends; 
these  rods  descended  so  low  as  to  admit  of  two  supporting  plates  be- 
ing inserted  between  them  and  the  beam,  and  forced  up  against  its 
underside  by  the  end  screws,  so  as  to  give  to  the  girder  two  interme- 
diate points  of  support;  thus  dividing  the  whole  span  into  three  bear- 
ing spaces  of  equal  extent;  the  side  view  closely  resembling  fig.  1. 

This  girder  is  described  as  having  answered  very  well,  it  is  stated 
to  have  carried  a  leaden  flat  for  two  years,  without  sensibly  altering 
its  form. 

Mr.  Ainger  also  recommended  that  notches  should  be  cut  in  the 
upper  side  of  the  beam  extending  to  one-third  of  its  depth,  and  filled 
"with  thin  wedges  of  hard  wood  or  metal,  forcibly  driven  in,"  so  as 
to  augment  its  strength  and  stiffness,  by  putting  its  upper  side  in  a 
state  of  compression  before  being  loaded.! 

*  In  oonnexioa  with  thu  branch  of  the  labject,  we  must  not  omit  to  add  the  following, 
fnm  the  nme  paper  of  Mr.  J.  R.  Wilaon,  (Civ.Eng.  &  Arch.  Joar.,  Oct ,  1841,}  already 
qooled* 

"In  1833  a  bridge  was  erected  on  the  tenaion  bar  principle  over  an  arm  of  the  lake  of  Ge- 
neta.  It  has  13  openings,  of  65  foet  apan,  and  ii  26  feet  broad.  The  aame  plan  haa  been 
adopted  ibr  two  foot  bridgea  of  138  and  81  feet  ap^n  reapeqtiTely,  erected  eereral  yeara  aince 
orer  the  riTer  Neai,  near  InTcmeaa;  and  also  for  a  bridge  over  the  river  Whitadder,  in  Her- 
wiekahire^  at  Hatton  Mill,  designed  by  Mr.  Jardine,  of  Edinburgh,  which  consista  of  three 
opaninga  of  60  tiset  apan.  Mr.  Smith,  of  Deonaton,  haa  erected  a  foot  bridge  of  this  kind, 
103  feet  apan,  near  Donne:  and  has  also  applied  tenaion  rode  very  ancceasfoUy,  for  support- 
ing the  floois  of  Deanston  cotton  works,  wheie  they  hsTe  been  in  use  for  many  yeara/' 

■\  This  was  oonformable  ta  the  reaulta  of  aome  experiment  by  M.  Dnhamel,  who  ahowed 
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It  was  the  article  above  referred  to  which  first  drew  the  attention  of 
the  writer  to  this  particular  subject,  and  induced  him,  in  company  with 

Mr.  McClure,  to  undertake,  in  the  year  LS32,  a  few  experiments  upon 

model  girders. 

These  models  were  accurately  made  under  the  direction  of  Mr. 
McClure,  and  were  Jive  in  number;  each  was  composed  of  two  parts, 
or  flitches,  so  united  as  to  bear  a  strain  together;  each  side,  or  flitch, 
was  53  inches  long,  1.75  inches  deep,  and  1.16  inches  broad,  having 
together  a  sectional  area  of  4.06  superficial  inches;  and  all  the  models 
were  made  of  clean,  straight  grained,  and  well  seasoned  white  pine;* 
number  1,  2,  and  3,  were  from  the  same  plank,  and  Nos.  4  and  5  from 
timber  of  the  same  lot  and  quality. 

Model  No,  1:  Was  trussed  in  a  mode  similar  to  that  prescribed  by 
Mr.  Ainger;  a  single  wrought  iron  rod  exactly  one-fourth  of  an  inch 
square,  being  secured  upon  the  upper  side,  at  both  ends,  by  quarter 
inch  square  pins,  resting  horizontally  upon  abutment  plates  one-twelfth 
of  an  inch  thick,  which  embraced  each  end  of  the  girder;  this  rod  de- 
scended  between  the  flitches  so  low  as  to  admit  the  insertion  of  two 
bearing  plates,  b  and  c,  fig.  1,  which  were  forced  in  between  it  and 
the  underside  of  the  beams,  at  equal  distances  from  the  ends,  and  from 
each  other,  so  as  to  give  to  the  girder  a  small  camber.  (See  plan  and 
section,  fig  1.)  And,  in  addition,  34  equidistant  cuts  were  made  in 
this  model,  to  a  depth  of  one-third  of  the  whole,  and  tightly  filled  with 
thin  pieces  of  hard  oak  well  driven  in. 

Model  No.  2:  Was  similar  to  No.  1,  (fig.  1,)  in  all  respects  except 
that  the  hard  oak  wedges  were  omitted. 

Model  No,  3:  Was  a  plain  stick,  formed  by  nailing  the  two  flitches 

that  when  a  bar  otsofi  tooody  such  as  willow,  was  cut  one  third  through  from  the  upper  tide, 
and  thii  cat  filled  with  a  thin  piece  of  Hard  wood  stuck  in  pretty  tight,  its  ultimate  traruvene 
strength  was  thereby  inereased  about  ten  per  tent.,  (Barlow's  Essay  on  the  Strength  and 
Stressor  Timber,  3nl  Ed.,  1826.) 

*  This  is  the  Pinus  Sirobus  of  Michauz's  North  American  Syka  (voU  01,  p.  159i)— the 
loftiest  tree  of  the  American  forest— it  is  employed  here  for  an  immense  variety  of  parposes, 
and  is  one  of  the  most  Taluable  timbers  which  we  possess. 

It  is  the  wood  called  Weymouth  Pine,  in  Tredgold's  Carpentry;  and  we  may  hen  re- 
mark that  the  concurrence  of  three  of  our  experiments  indicates  that  the  nltimate  strength  of 
the  white  pine,  used  in  our  models — which  was  of  the  best  quality  supplied  by  the  lumber 
maiket  of  Philadelphia«-did  not  exceed  868  lbs.,  ibr  sticks  of  the  scantling,  and  length  of  bear- 
ing, used  by  us. 

Whevefbre  the  constant  quantity  c,  of  the  table  in  Tredgold's  Garpentry,  (2nd  Bd^  I«oiidon» 

W  I 
1828,  p.  56,}  calculated  by  the  formula  c=-7--r-*  would  be  509  instead  of  658,  as  Tredgold 

p  a* 

has  it,  which  last  is  certainly  too  high  a  numben  for  the  breaking  weight  of  our  plain  stick, 

(model  No.  8,)  if  eakulated  by  it,  would  have  been  1,133  lbs.,  instead  of  868  lbs.»  (as  we  ao- 

mally  foond  it  to  be,)  or  thirty  per  cent,  more. 
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iagether^  side  by  side,  vilh  four  nails  m  the  ceatre  lilies  (see  fig.  2, 
«ide  view.) 

Model  No.  4:  Was  a  girder  trussed  exactly  like  Nosw  1  and  2j  ex- 
cept that  a  central  bearing plate^  one-sixteenth  of  an  inch  thick,  was 
inserted  between  the  beam  and  truss  rod  at  a,  fig  1. 

ModH  No.  5:  Was  a  girder  trussed  in  the  common  way — ^with  one 
bog  bolt)  two  iron  abutments^  two  hard  oak  braces  let  into  each  flitch 
Dearly  one  eighth  of  an  inch — and  keyed  up  to  a  slight  camber.  (See 
fig.  3,  which  shows  the  girder  with  one  fliteh  removed.) 


1. 


f 


} 


3. 


All  of  these  models  were  put  under  strain  in  the  same  manner,  their 
own  weight  being  counterbalanced;  viz.,  by  resting  them  against  two 
fixed  supports,  exactly  50  inches  asunder,  and  applying  the  straining 
force,  by  a  vertical  pull  upwards,  through  an  iron  stirrup  with  round- 
ed edges,  slipped  over  the  model — which  was  turned  bottom  up — and 
attached  to  the  shorter  arm  of  an  accurate  steelyard,  which  weighed 
up  to  1,288  lbs.;  and  the  successive  strains  were  put  on  by  moving 

the  pea  of  the  steelyard,  as  in  weighing,  so  as  to  add  usually  SQ  lbs. 

31* 


see 
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at  a  time;  the  beam  of  the  steelyard  being  adjusted  to  a  lerel  at  each 
addition  of  strain,  and  the  deflections  being  carefully  measured — from 
a  fine  string  joining  the  extremities  of  the  models — ^by  a  diagonal 
scale  to  himdredths  of  inches.  (See  fig.  4,  which  gives  a  general  idea 
of  the  experimental  apparatus^/being  a  girder  under  trial.) 

The  subjoined  tabular  statement  exhibits,  at  one  view,  the  results 
of  the  trials  of  the  strength  of  the  several  model  girders;  which  it  will 
be  recollected,  were  all  of  precisely  the  same  scantling  and  bearing 
length. 

It  must  be  observed  that  our  steelyard  not  having  sufficient  power 
to  break  model  No.  4,  it  was  subsequently  broken  by  a  lever,  in  or- 
der to  ascertain  the  position  of  the  neutral  axis  of  fracture. 

The  five  following  results  were  common  to  all  the  models  when 
broken,  and  though  similar  to  what  have  been  observed  by  other  ex- 
perimentalists, they  may  as  well  be  stated. 

1.  The  neutral  axis  of  fracture^  occupied  precisely  the  same  place 
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cd  to  a  deflection  of 
.18  ins. 


Remaik8» 


I 


Original  cambi$r  .20ins 
Cambers  marked  c. 
Stood  level  with  1681be 


.281 

.37 
.47 
.64 


Broke  with.  8681be.  (or 
7  cwu  3  qrs.J  ulli- 
mate  defleetion  3 
inchos. 


At  9  unloaded  returned 
toacamberof.l2ins 


.77 
.89 
1.00 
1.20 
1.501 
1.76 


Upper  fibres  begin  to 
craslk 

Appearance  ot  crush 
ing  extends  rapidly. 

Broke  with  8«8lba.  (or 
7  cwt  3  ^rs.)  ulti- 
mate deflfection  1| 
inches.. 


Cri&DBm  Nok  a 
Plain  stick  withoat 
.    8eefig.2. 


'Sua 


.09 
.16 
.27 
.37 
.47 
.57 


.66 
.76 
.83 
.93 


i^<mm»k«- 


Oiiginal  ember  jQinSi 


1.07 
1.19 
1.35 
1.51 
1.76 
2.50 


At  9  onlomded  retoned 
Ditta  [to  IsveL 


Upper  fibres  begin  to 
crush. 

Crushing  fast  incieai- 
ed. 

Broke  with  868Ibs.  (or 
7  cwt  3  qrs.)  ulti- 
mate deflection  2} 
iachea. 


Comparative  Strength  qf  Trussed  and  Plain  CHrders.     367 

in  ally  being  at  fonr-seventha  of  the  whole  depth  down  from  the  top, 
or  one  fourteenth  below  the  middle,  (Barlow's  experiments  on^r 
beams  fixed  it  at  fiye-eighihs  of  the  depth,  which  is  nearly  the  same.) 


Gdving,  area  of  fibres  crusJted, 

Ditto        torn  asunder 


2.32  square  inches. 
1,74         «t 


Total  sectional  area  in  superficial  inches  4.06 

2;  The  first  indications  of  fracture,  always  appeared  on  the  upper 
side,  by  the  fibres  crushing. 

3.  The  signs  of  crushing  at  the  time  of  fracture  could  be  traced  each 
way  from  the  centre  some  five  or  six  inches. 

4.  The  deflections  within  the  limit  of  elasticity,  were  (very  nearly) 
equally  increased  by  the  addition  of  equal  weights. 

5.  The  place  of  the  neutral  axis  of  fracture,  was  most  distinctly 
marked  in  every  case,  and  the  section  of  fracture,  in  all  the  models. 
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way.    See  fig.  3. 
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At  16  (the  breaking  point  of  Nba. 

1,  3,  and  3^  unloaded  returned 

to  a  camber  of  .08  ina,  and  ezhi4l .  6^1 

bited  no  ligna  of  fracture. 
At  19  unloaded  returned  to  a.ilight  1 .76 

camber,  though  aigna  of  cniahing',3.07 
:   begin  to  appear. 


Signa  of'cmabing  increaae. 
34|1388|1.75|R««ed  here  for  want  of  weight, 
and.  unloaded  returned  to  a  pe^ 
manent  deflection  of  .16  ina. 


At  11  unloaded  returned*  to  leveL 


At  14  unloadedretnmed  to  lereL 


At  17  conaiderable  aigna  of  crash- 
ing appear. 


At  30,  aplinteia  on  the  undenidr. 
8L.60|WeighU   briaklj    added,  fracture 
3.00|    takea  place  at  23,  ultimate  de- 
flection 8  ina.   Breaking  weight 


9«8  «      CiM  BngtKU»ing. 

very  dosely  reaombled  that  irtiown  in  Plate  III  of  Barlow's  Enay  oa 
Timber,  3rd  ed :  lioodon,  1826. 

The  elastic  strength  of  Model  No.  ly  did  not  exceed  892  lbs» 

do.  No.  2y  do.  560 

do.  No.  3,  do.  560 

do.  No.  4,         do.  1120 

do.  No.  5y  do.  840 

As  indicated  by  the  breaking  weights,  excepting  only  No.  4,  wliich 
would  have  borne  a  few  Inore  pounds;  and  N(h  5,  which  would  hare 
broken  with  less,  if  time  had  been  allowed. 

The  ultimate  strength  of  Model  No.  1,  wa&  868  lbs* 

do.  No.  2,    <<     .  868 

do.  No.  3,    «  868 

do.  No.  4,    «  1288+ 

do.  No.  5,    «  1 176— 

A  comparison  of  the  tabular  results  will  show : 

1.  That,  contrary  to  the  experiments  of  Duhamel,  wedging  the 
stick  upon  the  upper  side  to  one-third  of  the  deptli,  with  slips  of  hard 
wood — at  least  in  the  extent  to  which  we  carried  it — neither  aug- 
mented nor  impaired  the  ultimate  strength  of  the  timber,  while  it 
diminished  its  stiffness. 

2.  That  the  suspension  truss,  though  it  added  to  the  stiffness^  had 
no  elSect  whatever,  upon  the  ultimate  strength,  when  only  ttao  bear- 
ing plates,  (as  b  and  c.  Fig.  1,)  were  used,  and  the  weight  applied 
midway  between  tiiem. 

Th^  reason  of  this  appeared  to  be,  that  the  deflection  between  the 
bearing  plates,  when  added  to  the  compression  of  the  Ximber,  at  these, 
and  at  the  abutments,  allowed  the  beams  to  bend  enough  to  exceed 
the  deflection  due  to  their  elastic  strength,  before  the  susj)ension  truss 
came  fairly  into  action. 

3.  That  the  suspension  truss,  m>i7A  a  centre  plate  applied  at  a,  Fig. 
1,  doubled  the  elastic  strength  of  a  plain  girder  of  the  stated  dimen- 
sions, and  added  near  fifty  per  cent,  to  its  ultimate  strength. 

4.  That  trussing  a  girder  with  hard  wood,  in  the  usual  manner, 
increased  its  elastic  strength  fifty  per  cent.,  and  its  ultimate  streiigth 
about  thirty-five  per  cent. 

This  last  conclusion  is  nearly  the  same  as  that  developed  by  Pro- 
fessor Barlow,  in  experimenting  upon  a  similar  truss.  (See  Treatise 
on  the  Strength  of  Materials:  London,  1837,  page  i65.) 

The  experiments  referred  to,  and  of  which  we  subjoin  a  aynopsis, 
showed  that  though  there  was  no  efficacy  at  all,  in  a  coounou  girder 
truss,  of  three  pieces  of  hard  wood,  with  queen  boltSy-^ndeed,  that  it 
was  weaker  than  an  untrussed  stick, — still,  the  truss  of  tu>o  pieces, 
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with  a  king  holty  similar  to  that  of  Fig.  3,  did  add  considerably  to 
the  strength. 

Synopsis  of  Barlow^ s  Experiments  on  the  Strength  of  Oirders  of 

Wood. 
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Nos.  1  and  3  were  trussed  conformably  to  Plate  39  of  Nicholson's 
Carpenters'  New  Guide,  the  former  being  a  model  of  a  girder  of 
thirty-four,  and  the  latter  of  twenty-five,  feet  span. 

No.  1  was  a  queen  bolt  trusSy  of  three  pieces;  No.  3  was  a  king 
bolt  truss  of  two  piecesy  similar  to  Fig.  3,  and  the  weights  were  ap- 
plied in  the  centre,  or  over  the  angular  point  of  the  latter  truss,  and 
midway  between  the  queen  bolts  of  the  former. 

Hence  it  appears  that  whilst  the  queen  bolt  truss,  No.  1,  was  actu- 
ally weaker  than  the  untrussed  stick  No.  2,  the  king  bolt  truss  No.  3 
was  thirty-three  per  cent,  stronger  than  the  untrussed  stick  Noi  4, 
of  the  same  dimensions,  and  similarly  strained. 

Our  experiments  on  model  No.  5,  which  was  trussed  nearly  in 
the  same  manner  as  Barlow's  No.  3,  display  an  augmentation  of 
strength  of  thirty-five  per  cent,  over  that  of  an  untrussed  beam. 

The  close  agreement  of  our  results  with  those  of  Barlow,  probably 
justifies  the  declaration  that — at  least  whilst  they  are  new — the  com- 
mon wooden  king  bolt  trusses y  add  onerthird  to  the  strength  of  the 
girders  to  which  they  are  applied. 

Tredgold,  however,  in  his  invaluable  treatise  upcm  Carpentry,  (2d 
Ed.,  London,  1828,  p.  79,)  says  that  <<  The  methods  in  general  adopt- 
ed, (for  trussing  girders,)  have  the  appearance  of  much  ingenuity, 
but  in  reality  they  are  of  very  little  use."  And  again, — **The  de- 
fects of  ordinary  trussed  girders  are  very  apparent  in  old  ones,  as  it 
is  not  simply  strength  that  is  required,  but  the  power  of  resisting  the 
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unceasing  concussions  of  a  straining  force,  capable  of  prdduciiig  a 
permanent  derangement  in  a  small  surface  at  every  impression  " 

As  the  tendency  of  time  is  undoubtedly  to  impair  the  efGldeney  of 
all  sorts  of  trussing,  and  especially  of  those  which — ^like  girders  trussed 
within  their  own  depth — have  very  obtuse  supporting  angles^  moie 
extended  experiments,  and  further  observations,  are  necessary  to  set- 
tle definitively  the  question  of  strength,  between  beams  trussed  within 
themselves  with  timber,  and  plain  sticks  of  the  same  bearing,  and 
scantling. 

In  1828,  Mr.  J.  Conder,soon  after  applying  in  practice  the  Suspen- 
sion truss  of  two  angular  points,  (see  Fig.l,)  seems  to  have  become 
satisfied  that  it  was  defective ;  for  he  soon  brought  forward,  as  a  great 
improvement,  the  idea  of  forming  the  truss  with  but  one  angular 
paint,  like  Fig.  3,  inverted ;  and  it  will  be  remembered,  that  in  our 
experiments  we  were  unable  to  procure  any  benefit  from  the  suspen- 
sion truss,  until  by  the  central  bearing  plate  at  a,  Fig.  1,  we  had,  in 
effect,  reduced  that  truss  to  one  of  a  single  angular  point. 

In  trussing  a  girder,  the  main  object  is  to  strengthen  the  weakest 
point — which  is  the  centre  of  the  beam — and  as  Barlow's  experi- 
ments upon  direct  queen  bolt  trusses,  and  our  own,  upon  inverted, 
or  suspension  trusses,  of  two  angular  points,  indicated  that  no  ad* 
vantage  was  derived  from  either,  when  strained  in  the  middle,  we 
are  slrongly  disposed  to  conclude,  that  whether  the  truss  acts  by  ten- 
sion or  by  compression,  it  should  (in  most  cases,)  have  but  one  angu- 
lar point. 

In  support  of  this  view,  the  writer  may  state  that  be  has  seen  a 
number  of  suspension  trusses  of  two  angular  points^ — attached  to  the 
girders  of  bridges, — ^which,  on  close  examination,  indicated  that  they 
bore  but  little  strain;  whilst  those  with  but  one  angular  point,  which 
he  has  had  an  opportunity  of  examining,  seemed,  in  most  cases,  to 
be  acting  with  much  greater  efficiency;  this  matter  therefore  seems 
to  be  of  sufficient  importance  to  justify  our  soliciting  to  it,  the  atten* 
tion  and  consideration  of  professional  men. 

Philadelphia,  Jlpril  28th,  1842. 


rom  TBI  jovsKAK  or  tbb  vBi.irKi.i3r  iirsnrtfft. 

Remarks  on  the  Injudicious  Policy  pursued  in  the  Con$truetion 
and  Machinery  of  many  JSailroads  in  the  United  States.  By 
iows  C.  Trautwine,  Civil  Engineer. 

[coimirvn  rmox  faob  316.] 

The  argument  is  not  admissible,  that  perhaps  in  ten  or  fiftieen  years, 
the  business  of  the  road  may  increase  to  such  an  extent  as  to  pay  a 
profit  on  its  cost    If  the  engineer  wishes  to  ascertain  if  this  be  ae- 
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oeptaUe  Teasomng,  let  him  suggest  it  to  the  stockholders  before  tb^ 
road  is  commenoed,  and  I  suspect  he  will  find  but  few  to  acquiesce 
withhioL 

But  I  see  the  sceptical  reader  elevate  bis  eyes  in  astonishment. 
"What/'  says  he,  <<the  old  flat  bar!  light  engines!  heavy  grades! 
Is  it  possible  the  writer  expects  his  readers  to  subscribe  to  so  antiqua* 
ted  and  exploded  a  creed  as  this?  Even  supposing  his  road  to  an- 
swer very  well  at  first,  with  the  limited  business  assigned  to  it,  what 
vill  be  done  with  it  when  the  trade  increases  ?  Ours  is  a  growing 
country,  and  the  present  business  is  no  criterion  to  act  on:  in  a  few 
years  it  will  have  increased  fifty,  nay,  a  hundred  per  cent. ;  what  is 
to  be  done  then?" 

The  answer  readily  su^ests  itself:  if  the  business  increases  100  per 
cent.,  put  on  four  engines  instead  of  two.    <^But,  ah!''  says  the  ob* 
jector,  <<  there  I  have  you.    Don't  you  know  that  one  he^vy  engine 
will  draw  a  given  amount  of  freight  at  less  expense  than  a  greater 
number  of  light  ones  can  ?"    I  most  assuredly  do  know  this  to  be  true 
in  the  abstract;  and  I  know,  moreover,  that  a  blind  adherence  to  this 
<<  abstraction,"  has  nearly  ruined  more  railroad  companies  than  one, 
in  the  United  States.  Let  us  illustrate  this,  also,  by  an  example.  Sup- 
pose our  9 10,000  a  mile  road  to  be  finished,  and  in  operation;  its  lit- 
tle models  daily  steaming  it  modestly  over  the  line,  with  their  thirty 
tons  gross ;  and  the  stockholders  annually  pocketing  their  eight  per 
cent,  "net"    This  all  does  very  well  for  a  time ;  but  "ours  is  a  grow- 
ing country,"  and  soon  the  business  on  our  road  increases  one  hun-^ 
dred  per  cent.    What  is  now  to  be  done,  is  the  question.    One  heavy 
engine  can  take  all  our  increased  freight  at  one  load,  at  an  annual  ex- 
pense for  the  maintenance,  of  but  JS5000;  while  on  the  other  hand,  if 
we  employ  two  small  engines  to  carry  it,  we  incur  an  expense  for 
maintenance  of  motive  power,  of  some  $  9000  per  annum.  "Here  is  a 
pretty  piece  of  business,"  say  the  Directors;  "why  did  not  our  engi- 
neer foresee  all  this:  here  he  has  entailed  on  us  an  annual  loss  of 
$4000,  at  the  very  least.    Did  not  experience,  all  the  world  over, 
show  that  railroads  attracted  new  business  to  themselves?    Did  he 
not  know  that  heavy  engines  were  more  economical  than  light  ones? 
Did  he  not  see  that  they  were  introducing  them  on  all  the  English 
railroads?    However,  what  is  done  cannot  be  helped;  we  have  been 
behind  the  age  long  enough:  let  us  try  to  catch  up  with  it  at  last;  let 
us  order  a  thirteen  ton  engine,  or  rather,  as  the  business  will  certainly 
continue  to  increase,  let  us  get  a  twenty  ton  one,  at  once."    This  is 
accordingly  done;  and  the  "fell  destroyer,"  tins'  "monstrum  horren- 
dum  ingens^^  is  trotted  out.    They  build  a  fire  in  him; — be  snorts; — 
l»e  starts; — he  is  off.    "Ah!  this  is  something  like;  now  we  are  up 
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with  the  age.''  But,  alas !  in  a  few  months  things  undergo  a  change. 
Rumors,  faint  at  first,  but  gradually  gaining  strength,  reach  the  Di- 
rectors' ears,  that  something  is  going  wrong  on  the  road.  An  inves- 
tigating committee  is  appointed;  they  visit  the  road,  or  rather  thci 
spot  where  once  it  stood;  for  the  road  itself  has  vanished:  it  is 
^^non  e^/."  After  a  long  and  laborious  investigation,  assisted  by 
several  scientific  and  practical  gentlemen,  the  committee  report  that, 
first  of  all, — ^the  bar  was  mashed  into  the  timber; — and  then — the 
timber  was  mashed  into  the  ground.  They  moreover  state  their  con- 
viction that  the  flat  bar  has  proved  itself  utterly  unfit  for  railroad 
puiposes;  and  suggest  that  as  the  Directors  of  the  Liverpool  and  Man- 
chester railroad  have  recently  found  it  expedient  to  adopt  an  edge 
rail,  weighing  seventy-five  pounds  to  the  yard,  thertfore  a  similar  rail 
should  be  substituted  for  the  miserable  flat  bar  on  their  road.  The 
heavy  rail  is  accordingly  ordered,  and  laid  down.  <<Now  we  are 
certainly  up  with  the  Epglish;  we  have  as  heavy  engines  as  they 
have,  and  as  heavy  rails;  therefore,  the  road  must  pay  welL  We 
can  carry  sixty  tons  with  our  new  engines,  as  easily  as  we  could 
carry  thirty  with  our  old  ones,  and  at  very  little  more  expense;  that 
settles  the  matter.  If  the  road  yielded  eight  per  cent,  before,  it  must 
miquestionably  yield  16  per  cent,  now,  with  double  the  business; 
and  the  expenses  of  transportation  only  the  same  as  originally." 

This  certainly  looks  somewhat  plausible ;  but  it  is  found,  notwith- 
standing, that  somehow  or  other  the  road  now  don't  pay  at  alL 
"What!  our  miserable  flat  bar  road,  and  tea-kettle  engine,  pay  eight 
per  cent.,  and  our  edge  rail,  and  twenty  ton  engines,  a  losing  concern? 
How  does  this  happen?"  It  happens  thus:  the  road  has  now  cost 
too  much ;  eight  per  cent,  on  a  road  costing  $  10,000  per  mile,  is  but 
four  per  cent,  on  one  costing  $20,000  per  mile;  and  in  our  order  to 
England,  we  omitted  one  very  essential  item  to  the  success  of  heavy 
rails  and  powerful  engines,  and  that  is,  a  heavy  trade.  Now,  had 
we,  when  our  business  increased  100  per  cent.,  merely  put  on  two 
more  small  engines,  every  thing  would  have  worked  very  well ;  and 
the  road  would  in  this  case  have  yielded  sixteen  per  cent,  instead  of 
eight  It  is  true,  that  two  heavy  engines  could,  at  an  expense  of 
maintenance  of  but  J510,000  annually,  have  done  the  work  of  the  four 
light  ones,  which  cost  annually,  perhaps,  j8 18,000;  but  in  order  to 
save  this  difference  of  $  8,000,  we  must  have  had  a  road  proportioned 
to  the  heavy  engines;  and  to  secure  this  would  probably  require  an 
expenditure,  the  interest  on  Which  would  be  many  times  greater  than 
the  $  8,000  saved  on  the  engines. 

The  foregoing  is,  of  course,  but  an  imaginary  case.  Still  it  serves 
to  illustrate  the  principle,  or  rather,  tvant  of  principle,  on  which  far 
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too  many  of  our  railroads  are  now  being  constructed,  aQ  orer  the 
Union.  We  see  whole  states  falling  into  the  error;  indeed/ we  are 
Ming  into  it,  nationally., 

I  conceive  that  this  mania  for  the  indiscriminate  use  of  heavy  en- 
gines and  rails,  has  done  more  injury  to  the  railroad  cause,  than  per- 
haps any  other  single  consideration  that  has  been  brought  to  bear 
upon  it;  but  <<Dulce  est  desipere  in  LocOj^  appears  to  be  the  general 
motto,  and  it  is  probably  useless  to  cry  out  against  it.  No  position 
can  be  more  tenable,  more  absolutely  palpable,  than  that  it  is  true 
economy  to  use  the  very  heaviest  engines,  and  best  constructed  road, 
that  the  business  requires.  But  Tv:hat  constitutes  a  heavy  business  in 
one  case,  may  be  a  very  light  one  in  another,  and  vice  versa.  The 
matter  admits,  in  almost  every  instance,  of  calculations  sufficiently 
approximate  to  determine  the  class  of  road,  and  machinery,  that 
should  be  adopted;  and  had  this  expedient  been  resorted  to  on  all 
our  railroads,  we  should  probably  not  have  had  a  single  one  in  the 
United  States,  yielding  less  than  ten  per  cent,  on  its  cost. 

I  sincerely  trust  that  I  shall  not  be  accused  of  disaffection  towards 
permanent  railways,  and  heavy  engines;  on  the  contrary,  I  repeat 
emphatically,  that  they  should  be  as  permanent,  and  as  heavy,  as  the 
business  they  are  to  accommodate  can  possibly  justify.  What  would 
we  think  of  a  company  who  should  purchase  the  Great  Western 
steam  packet,  to  ply  hourly  across  the  river  at  Philadelphia,  with 
some  five  or  ten  passengers  at  a  trip?  Would  we  not  pronounce 
them  demented?  And  should  they  tell  us  that  Philadelphia  had  gone 
on  increasing  so  rapidly,  and  so  regularly,  for  many  years  past,  that 
they  felt  confident  their  number  of  passengers  would  increase  100 
per  cent  in  ten  or  fifteen  years  more,  would  that  diminish  our  suspi- 
cions of  their  insanity?  But  yet  does  it  follow,  because  the  Great 
Western  would  not  be  a  profitable  investment  in  this  case,  that  there^ 
fore  she  is  not  a  fine  sea  vessel,  and  admirably  adapted  to  carry  on  a 
lucrative  business  between  England  and  America?  Or  does  it  fol- 
low, that  because  she  was  a  losing  concern  when  running  between 
Philadelphia  and  the  opposite  shore  of  the  river,  that  therefore  a  first 
rate,  substantial  little  steam  ferry  boat  should  not  do  an  excellent  bu- 
siness on  the  same  route?  Or,  lastly,  suppose  that  the  engines  of  the 
two  boats,  should  be  respectively  converted  into  locomotives,  for  ac- 
commodating precisely  the  same  limited  amount  of  business  on  land^ 
does  that  in  any  degree  alter  the  case  ?  Is  it  not  equally  apparent  in  ei- 
ther instance,  that  the  magnitude  of  the  tradej  and  not  of  the  boiler, 
must  be  depended  on  as  the  great  prime  mover  of  the  enterprise?  I 
certainly  should  consider  the  engineer  who  would  advise  the  same 
character  of  road,  and  machinery,  in  every  case,  fully  as  deficient  in 
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judgment  as  the.  company  who  should  convert  the  Gieat  Western 
into  a  ferry  boat 

The  remarks  applicable  to  heavy  engines,  apply  also  to  heavy  cars. 
To  diminish  the  weight  of  the  engines,  and  still  allow  that  weight  to 
be  exceeded  by  the  cars,  were  evident  impolicy.  As  before  remark- 
ed,  I  should  on  our  road,  limit  the  weight  on  any  one  wheel,  to  one 
ton;  and  should,  consequently,  so  proportion  the  cars,  as  that  when 
loaded  they  should  not  exceed  that  limit. 

We  often  hear  the  remark,  nay,  I  presume  that  nine  engineers  in 
ten,  throughout  the  profession,  will  yield  it  their  unqualified  assent, 
that  the  power  of  an  engine  is  less  on  the  flat  bar,  than  on  the  edge 
rail,  by  some  twenty  or  twenty-five  per  cent.  In  strict  justice^  I  sus- 
pect there  is  no  foundation  for  this  assertion.  I  doubt  not  that  an 
engine  adapted  to  the  flat  bar  road,  will  be  found  to  exert  quite  as 
much  power  on  it,  as  on  the  edge  rail ;  but,  unquestionably,  if  we 
place  on  it  engines  so  heavy  as  to  crush  it,  and  deflect  the  timbers,  a 
difierent  result  must  follow.  Indeed,  it  would  not  be  difficult  to  con- 
ceive of  an  engine  so  heavy  as  to  deflect  the  road  to  such  an  extent, 
as  almost  to  deprive  her  of  all  locomotive  power. 

The  examples  assumed  in  the  foregoing  pages,  have  been  taken  at 
hazard,  merely  for  the  purpose  of  illustration;  but  so  far  as  the  char- 
acter of  road,  and  engines,  which  I  have  suggested,  are  concerned,  I 
am  of  opinion  that  they  will  be  foimd  in  very  numerous  instances, 
preferable  to  light  grades,  heavy  edge  rails,  and  powerful  engines; 
particularly  on  the  score  of  original  expense.    Roads  built  after  this 
plan,  will  not  partake  so  much  of  an  experimental  character,  as  those 
involving  greater  outlays;  and,  moreover,  they  would  be  adequate, 
under  proper  management,  to  accommodate,  with  perfect  ease,  far 
more  trade  than  passes  over  half  the  roads  in  the  Union.    For  exam- 
ple, there  are  few  of  our  roads  doing  a  business  as  great  as  could  be 
taken  at  two  trips  daily,  in  each  direction,  by  eight  ton  engines,  over 
sixty  feet  grades.    What  folly  is  it  then  in  such  cases,  to  double  the 
cost  of  the  road  for  easy  grades,  heavy  rails,  and  powerful  engines? 
The  arguments  usually  brought  to  bear  against  advocates  for  cheap 
roads  is,  that  the  business  will  soon  increase  to  such  an  extent  as  to 
pay  well  on  the  cost  of  a  first-rate  road.    This  may  be  true  in  many 
instances,  but  there  are  more  cases  to  which  it  is  not  applicable;  for 
even  admitting  that  the  business  did,  in  ten  or  twenty  years,  increase 
200  or  300  per  cent.,  it  by  no  means  follows,  that  even  that  amount 
would  justify  a  first  class  road. 

The  engineer  is  not  left  altogether  to  the  exercise  of  his  discretion, 
or  judgment,  in  the  matter.  It  admits,  as  before  stated,  of  an  arith- 
metical determination,  having  the  data  of  the  probable  amount  of 


InJMdidaus  Policy  in  Constructing  Railroads.  375 

trade  that  wilt  be  accommodated  by  the  road.  In  coUectisig  this  data, 
he  should  shun  alike,  assumptions  based  upon  the  probable  business 
of  the  road  for  the  first  day,  or  even  week,  or  month,  or  year,  of  its 
going  into  operation;  and  thus  having  in  view  the  prospective  re> 
sources  at  the  termination  of  the  coming  half  century. 

I  will  here  take  occasion  to  remark,  that  more,  both  of  time  and 
skill,  will  be  required,  to  locate  a  railroad  on  the  principles  I  have 
advocated,  than  on  the  ordinary  plan.  When,  as  is  usually  the  ease, 
the  route  is  located,  in  great  measure,  with  a  view  to  long  stretches  of 
straight  lines,  easy  curves,  and  light  grades,  the  <<  modus  pperandi" 
is  much  less  complicated,  than  when  the  engineer  shall  be  obliged,  at 
almost  every  step  of  his  progress,  to  test  his  cuts,  curves,  &c.,  by  the 
standard  of  justifiable  expenditure.  It  is  a  very  easy  matter  for  the 
engineer  to  draw  a  long  straight  line  on  his  map,  and  then  tell  his 
assistants  to  run  it  out;  but  it  will  be  somewhat  more  difficult  to  decide 
on  that  line,  between  the  same  points,  that  shall  best  subserve  the  pe- 
cuniary interests  of  the  company.  In  the  one  case,  the  route  may 
be  located  by  miks;  in  the  other,  it  must  be  done  almost  by  inches^ 
Perhaps  every  engineer  will  bear  me  out  in  the  assertion,  that  the 
difficulties  of  a  proper  location  must  be  inversely  as  the  finances  of 
the  company,  should  this  system  be  adopted.  As  before  remarked* 
the  present  plan  has  but  little,  if  any,  reference  to  that  point. 

1  shall  not  attempt  to  follow  Mr.  Ellet  into  those  cases  which  he 
supposes,  in  which  it  may  become  advisable  to  assume  grades,  more 
nearly  coincident  with  the  natural  surface  of  the  ground,  and  to  dis- 
pense with  the  use  of  iron  rails  altogether;  using  cars  no  heavier  than 
a  light  barouche.  I  may,  however,  be  permitted,  en  passant,  to  ex- 
piess  my  entire  asi^ent  to  his  views  in  that  particular.  Many  short 
branches^  from  great  thoroughfares  to  watering-places,  or  to  small 
towns,  might  be  constructed,  and  made  to  pay  well,  could  we  but  di- 
vest ourselves  of  our  << stereotyped^'  notions  of  what  constitutes  a 
good  railroad.  Witness  the  railways  laid  incoa]  mines:  tliere  are 
none  more  serviceable ; — there  are  none  that  pay  better; — ^yet  they 
do  not  cost  920^000,  or  $30,000,  a  mile;  nor  do  they  ever  feel  the 
weight  of  even  a  model  locomotive.  How  powerful  an  appeal  do 
they  make  to  ns„  to  proportion  the  means  to  the  end. 

I  will  now  add  some  further  remarks  in  support  of  my  views  re- 
specting the  location  of  a  line  of  railroad;  and  again  let  me  express 
the  hope  that  I  shall  noC  be  misunderstood  as  expressing  my  ideas  of 
the  best  abstract  line,  but  of  the  best  paying  line ; — ^not  that  on  which 
&  load  can  be  picopelled  by  the  least  expenditure  oi power,  but  by  the 
least  expenditure  of  money  $ — not  that  whose  merits  fire  apparent  on 
the  gioond  itaelf»  but  which  are  evidenced  ibrth  resplendently,  in  the 
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countenanees  of  the  stockholders^  as  they  button  up  their  pockets,  on 
dividend  day. '  I  am  fully  aware  of  the  obloquy  to  which  an  engineer 
exposes  himself,  in  lifting  up  his  feeble,  and  almost  solitary  voice, 
against  any  of  the  prominent  evils  of  the  day;  and  I  am  therefore  the 
more  desirous  to  be  distinctly  understood. 

On  nearly  all  our  railroads,  of  any  length,  there  occur  at  various 
points,  maximum  grades,  of  from  thirty  to  lEifly  feet  to  a  mile.  These 
grades  limit  the  capacity  of  the  engines;  and  one  such  occurring  cm 
a  road,  (unless  additional  power  be  employed  at  that  point,.)  does 
this  quite  as  effectually  as  fifty  would.  Yet  on  the  same  road,  we 
almost  universally  (perhaps  universally y)  see  very  great  expense  in- 
curred all  along  the  line,  to  secure  much  lighter  grades,  even  where 
somewhat  heavier  ones  would  have  coincided  with  the  natural  sur- 
face, and  have  involved  little  or  no  expense.  This  practice,  at  lea^t 
to  the  extent  to  which  it  is  generally  carried^  (for  there  are  many 
exceptions,)  I  look  upon  as  Radically  wrong. 

Undulations  in  the  acclivities  of  a  railroad,  it  is  admitted,  must  be 
allowed  to  a  certain  extent;  but  the  precise  limits  of  the  expression, 
"certain  extent,"  it  is  needless  to  say,  have  not  been  as  yet  defined. 
The  application  of  the  term  must,  of  course,  vary  in  each  separate 
road ;  and  perhaps  its  most  literal  interpretation,  as  sanctioned  by  prac- 
tice, would  be,  «  Such  as  the  engineer  considers  the  nature  of  the 
ground  to  require."  This  construction  1  should  be  willing  to  modify, 
by  adding,  "and  the  best  interests  of  the  company  demand." 

Admitting  then,  that  acclivities  must  qccur  on  the  line,  affecting 
the  load  of  the  engine,  I  am  under  the  impression  that  the  number 
of  them  may  be  increased  greatly  over  what  is  customary ;. or,  in  oth- 
er words,  that  the  graded  surface  may  be  made  to  conform  much 
more  closely  to  the  natural  one,  than  is  generally  done ;  and  that  it 
would  be  to  the  interest  of  companies,  were  that  system  adopted. 
Under  such  circumstances,  a  succession  of  undulations,  within  Umits 
not  too  restrictive  of  the  speed  of  the  engine,  it  is  wdl  known  would 
involve  no  loss  of  either  time,  or  power,  injurious  in  practice. 

It  is  true,  that  Robert  Stephenson,  Esq.,  Civil  Engineer,  in  his  re- 
port to  the  Directors  of  the  London  and  Birmingham  railroad  com- 
pany, on  the  subject  of  undulatory  railroads,  objects  that  the  varia- 
tions in  speed  attendant  on  alternate  ascents  and  descents,  would 
create  an  irregularity  in  the  intensity  of  fire  in  the  engine,  which  is 
calculated  to  injure  their  boilers  by  frequent  expansion  and  contrac- 
tion ; — and  he  states,  moreover,  that  the  parts  of  an  engine  should 
be  calculated  for  a  certain  degree  of  speed ;  and  that  rate  maintained 
as  regularly  as  practicable  while  on  duty,  in  order  to  secure  the  at- 
tainment of  the  most  effective  performance.    He  speaks,  however^ 
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with  regard  to  the  ^undukUofy  systemy^  sa  called,  of  Mr.  Badnall; 
and  fiQin  ooe  of 'his  observations,  I  suspect  that  his  remarks  are  iiot 
iuteoded  to  apply  to  such  rates  of  acclivity  as  those  I  refer  to;  or  to 
such  as  would  permit  the  engine  to  start  up  them,  with  her  load, 
from  a  state  of  rest.  For  he  says,  <<  Inconvenienct  wouldj  in  m^ 
opinion^  result  from  nai  having  the  power  to  halt  at  any  given  point 
on  the  Hne  of  railway.  This  may  be  daney  without  inconvenience^ 
on  a  line  qf  road  not  poeaeasing  inclinations  beyond  the  power  qf 
the  engine.^'  Such  inclinations,  my  suggestions,  of  course,  do  not 
embrace. 

This  is,  then,  the  only  objection  (if  indeed  it  be  one)  that  I  have 
ever  seen,  that  appears  to  militate  against  the  adoption  of  a  constant 
succesaon  of  short  undulations.  Should  there  be  others,  that  have 
escaped  my  notice,  I  have  little  doubt  but  that  they  would  be  coun^ 
tervailed  many  fold,  by  the  saving  of  expense  accruing  from  their 
adoption,  on  almost  every  road  in  the  Union.  Indeed,  many  of  our 
roads  might,  in  my  opinion,  have  been  materially  improved,  by  ap- 
plying the  saving  that  would  have  been  thus  effected^  to  the  reduc- 
tion of  their  maximum  grades.  The  profile  of  the  road  would,  it  is 
true,  in  this  last  case,  present  a  greater  number  of  undidations ;  but 
both  the  time,  and  expense,  of  overcoming  them,  would  be  less  than 
in  their  present  condition.  The  increased  facility  of  drainage,  in  a 
railroad  of  this  undulating  character,  should  be  taken  into  considera- 
tion, in  deciding  on  its  adoption,  or  rejection.  The  draining  of  long 
level  reaches,  is,  in  some  eases,  a  matter  of  considerable  difilcuhy. 
I  doubt  not,  most  of  my  professional  readers  can  reeal  instances  in 
which  this  inconvenience  could  have  been  obviated^  and  a  far  better 
road-bed  made  at  much  less  expense,  by  the  use  of  moderate  uudula- 
tions,  in  which  the  acclivities  need  not  have  been  one  quarter  so  steep- 
as  the  maximum,  grade.  None  but  a  very  inexperienced  engineer 
would  abuse  this  system,  by  so  arranging  his  undulations  as  to  create 
a  contmual  variation  in  the  speed  of  the  engines,  so  considerable  as 
to  become  a  source  of  annoyance  to  either  the  passengers,  or  the  en- 
gine-man. 

But  there  is,  unfortunately,  a  very  powerful  antagonistic  principle, 
subject  to  no  laws  of  either  science,  common  sense,  or  economy,  that 
is  too  frequently  brought  to  bear  upon  the  grades,  curves,  &c.,  of  our 
railroads ;  and  that  is,  a  puerile  pride :  a  determination  to  have  a  hand* 
some  road,  at  all  events.  We  know  that  a  succession  of  ascents,  and 
descents,  mars  the  beauty  of  a  straight  line  most  deplorably;  and  as 
the  expense  of  the  cosmetic  is  paid  by  the  stockholders,  and  they  are 
not  aware  of  its  precise  amount,  it  does  not  matter  so  much  to  the 
engineer,  i£  tfie  road,  in  consequence  of  these  superfluous  embellish- 

32* 


578  CMl  Sngineeringi 

mentSy  should  happen  never  to  realize  any  dividend.  In  this  case, 
nobody  ever  thinks  of  attaching  censure  to  him:  the  road  is  verjr 
straight,  and  very  levels;  and,  in  their  opinion,  it  follows  that  the  en- 
gineer has  done  all  that  was  in  his  power,  tcx  make  the  project  suc- 
ceed. The  amount  of  trade  he,  of  course,  cannot  control;  and  the 
very  fact  of  his  having  ruined  one  road,  thus  becomes  his  strongest 
plea  for  procuring  the  management  of  another.  Had  he  made  a  road 
that  would  pay  well,  his  professional  character  would  probably  have 
suffered  an  injury,  from  which  it  never  would  have  recovered.  Un- 
til the  publiCf  therefore,  as  well  as  engineers,  begin  to  view  this  mat- 
ter in  its  proper  light,  we  cannot  reasonably  hope  to  see  the  proper 
remedy  applied.  A  long  straight  line  is  considered  quite  a  stepping- 
stone,  by  our  aspirants  after  professional  fame.  It  shows  for  itself; 
and  speaks  for  itself;  silently,  but  convincingly.  A  straight  line,  five 
or  ten  miles  in  length,  creates  more  talk,Bnd  begets  more  Aomir,  than 
a  judicious  curved  route  eould  possibly  do;  although  the  latter  would 
have  answered  just  as  well,  and  have  cost  many  thousands  less. 
The  public  must  learn,  that  in  a  railroad,  as  in  women,  beauty  is  not 
a  safe  criterion  of  merit. 

Another  frequent  source  of  unnecessary  expense  in  the  location  of 
railroads,  is  the  attendance  of  a  "  Committee  of  Survey,^'  appointed 
from  among  the  Directors,  to  assist  the  engineer  in  making  his  Uh 
eaiion!  The  primary  object  of  this  committee,  we  are  in  cfharity 
bound  to  suppose,  is  to  prevent,  by  their  intuitive  skill,  too  much  use 
of  the  level  and  compass;  at  least,  this  is  certainly  all  they  ever  do 
effect  These  gentlemen  are  generally  as  innocent  of  all  knowledge 
of  the  principles  of  a  location,  as  "the  child  imborn;"  and,  by  their 
twaddle,  they  soon  torment  the  very  life  out  of  the  engineer.  Their 
questions,  and  remarks,  must  be  listened  to;  and  to  do  this  is  utterly 
incompatible  with  any  attention  to  the  location.  This  demands,  at 
every  step,  the  undivided  observations  of  even  the  most  skilful  engi- 
neer; and  admits  of  no  diversion  from  the  main  object  Therefore, 
after  a  few  miles  are  located,  the  engineer,  completely  exhausted  by 
his  double  duty,  invokes  all  sorts  of  maledictions  upon  the  conunittee, 
and  determines  upon  the  long-straight-line  system,  as  the  only  relief 
from  his  misery.  He  starts  his  corps  off  at  a  tangent,  through  thick 
and  thin^  for  some  abject  several  miles  distant;  and  then  he  is  at  iei- 
sure  to  talk.  He  is  commended  for  his  long  straight  lines;  the  com- 
mittee for  their  vigilance ;  and  the  stockholders  pay  the  eost& 

Let  Directors,  if  they  must  appoint  "Committees  of  Survey,"  give 
them  instructions  to  remain  at  home^  and  let  the  efigineer  dUme ; 
and  further,  if  he  reports  that  he  has  finished  his  examinations,  and 
surreys,  in  an  unpreeedentedly  short  time,  discharge  him^  and  pxocure 
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anoilier  to  make  a  thorough  and  correct  survey.    They  will  general- 
ly save  at  least  one-third  of  the  costs  of  their  grading  by  this  process. 
//  must  be  a  lengpurscy  thai  pays  for  a  short  survey.    Although  I 
have  treated  this  last  subject  in  a  somewhat  sportive  manner,  it  is 
nevertheless  one  worthy  of  the  most  serious  consideration.    Let  Di* 
rectors  employ  an  engineer,  in  whom  they  can  place  unlimited  con- 
fidence for  professional  skill  and  integrity ;  then  give  him  his  general 
instructions,  if  they  have  any  to  give ;  and  afterwards  leave  him  en- 
tirely to  himself  in  his  operations.    And  especially  let  them,  in  their 
mercy,  refrain  from  urging  upon  him  their  sons,  nephews,  and  other 
^\erf  talented  young  gentlemen,'^  as  assistants.    Let  him  choosehis 
own  assistants;  and  let  the  Board  abstain,  most  religiously,  from  any 
interference  with  them.    They  are  the  engineer's  tools,  by  which  he- 
carries  his  plans  into  execution.    No  one  else  should  meddle  with 
them ;  to  do  so,  will  inevitably  blunt  their  edge,  and  give  to  both  the 
workman,  and  his  employers,  trouble  and  expense.    Harmony  among 
the  officers,  is  all  essential  to  the  proper  prosecution  of  any  project; 
and  the  remark  applies  with  peculiar  force  to  works  of  internal  im- 
provement.   The  engineer,  if  he  be  the  kind  of  man  above  supposed, 
will  feel  himself  identified  with  the  work  under  his  charge.    His  in- 
terest, bis  pride,  his  professional  character,  are  all  concerned  in  ita 
success.    No  stockholder,  no  director,  can  possibly  feel  that  intensity 
of  interest  in  it,  that  he  does.    Every  eflfort  he  can  make,  will  be 
brought  to  bear  upon  its  successful  accomplishment;  but  let  once  the 
Directors  begin  to  meddle  with  his  operations:  let  them  pass  along 
the  line,  and  give  directions  to  his  assistants,  or  contractors:  let  them 
evince  any  want  of  confidence  in  his  integrity,  and  the  charm  is 
dissolved.    His  interest  is  changed  to  disgust.     His  professional  pride 
no  longer  sustains  him,  and  inattention  must  inevitably  follow ;  and 
just  so  certainly  as  that  happens,  the  work  must  suffer. 

If  Directors  could  consent  to  leave  the  principal  management  of 
the  matter  to  the  engineer,  there  can  be  no  doubt,  that  in  almost  every 
instance,  he  could  either  prevent  claims  for  land  damages  entirely,  or 
else  reduce  them  to  a  very  unimportant  item.  But  to  effect  this,  it  is 
essential  that  he  should  act  either  alone,  or  through  a  discreet  agent, 
who  must  be  entirely  in  his  confidence,  and  under  his  control.  A 
som  sufficient  to  defray  the  engineeriE^  expenses  of  the  entire  worlr, 
could  thus  be  saved,  in  nearly  every  case;  but  it  can  be  done  only 
through  the  engineer;  and  not  even  through  him,  unless  he  be  per- 
mitted to  keep  his  own  secrets,  until  the  whole  matter  is  arranged. 

It  is  not  my  intention  to  treat  on  the  management,  or  conducting, 
of  a  railroad,  after  its  completion.  I  will  merely  observe,  tfiat  ii:  is  a 
great  error  to  entrust  it,  as  is  almost  universally  doa6>  to  men  of  very 
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limited  information.  The  general  agent  of  transi^octatiMiy  under 
whose  direction  the  operations  of  the  road  are  ecuMlucted,  should  be 
an  engineer,  of  considerable  attainments;  although  it  is  not  necessary 
that  he  should  be  one  of  the  first  grade.  The  prcrfesnonal  igneranee 
of  most  of  the  conducting  agents  of  our  roads,  is  a  lamentable  sooroe 
of  waste.  Many  of  our  unproductive  works  oould  be  made  profita- 
ble, by  a  change  in  that  department  alone. 

In  conclusion,  let  me  again  earnestly  request  that  no  mis-conatruc- 
tion  be  put  upon  the  foregoing  pages.  There  are  many  raibroads  in 
the  United  States,  to  which  my  remarks  are  not  at  all  applicable; 
but  there  are  also  many  to  which  they  are.  Where  there  is  a  -very 
heavy  trade  to  be  accommodated,  I  am  in  favour  of  easy  grades, 
curves  of  large  radii,  heavy  rails,  and  powerful  engines.  But  in  all 
cases,  these  traits  should  be  combined  only  so  &jr  as  the  interests  of 
the  companies  will  justify.  I  maintain  that  our  engineers  should 
construct  their  roads,  with  a  view  to  paying  well,  instead  of  looking 
well ;  and  that  in  looking  to  England  for  precedents^  they  should  ra- 
ther apply  the  principles  there  developed,  to  our  own  case,  than  at* 
tempt  to  indulge  in  an  imitation  of  their  splendid  practieSj  when  sa 
doing  must  necessarily  bring  rum  upon  those  wha  embark  their  all 
in  the  enterprise.  Nothing  can  be  more  evident,  than  that  we  have,. 
in  numerous  instances,  transcended  the  limits  between  (Astract  and 
practical  perfection  in  our  railroads.  The  former,  as  before  remark- 
ed, is  that  in  which  the  greatest  load  can  be  propelled  by  the  least 
power]  the  latter,  in  which  it  can  be  done  at  the  least  expense.  The 
expression,  <<a  good  railroad,'^  is  a  comparative  one;  we  have  erred 
all  along,  in  supposing  it  to  be  positive.  It  is  to  correct  this  evil,  at 
least  partially,  that  I  have  been  induced,  on  the  perusal  of  Mr.  Ellet's 
pamphlet,  to  add  my  exertions  to  his,  by  the  ptiblication  of  these  pa- 
ges.  Being  written  on  the  spm'  of  the  moment,  and  in  the  order  they 
presented  themselves,  on  reading  his  pamphlet,  my  remarks  are^  of 
eourse,  crude  and  incomplete.  The  subject  admits  of  much  enlarge- 
ment, and  I  hope  to  see  it  followed  up  in  futuare  numbers  of  the  Jour- 
nal, by  more  vigorous  pens  than  mine.  In  the  meantime,  I  cannot 
do  better  than  to  recommend  to  those  who  wish  to  see  it  more  ably 
handled  thaa  they  have  found  it  in  this  paper,  to  study  carefully  Mr. 
Eilet's  judicious  remarks,  in  the  pamphlet  alluded  to^ 
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Projected  Water  Works  at  Mbany^  New  York. 

We  have  been  favored  by  W.  McClelland  Cushman,  Esq.,  Civil 
Engineer,  with  a  copy  of  a  recent  report  made  by  him  to  the  authori* 
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ties  of  Albany y  on  the  means  of  watering  that  place  from  the  Mohawk 
or  Hudson  River. 

It  appears  to  be  settled^ by  long  experience,  (with  few  exceptions,) 
that  very  populous  towns^  cannot  easily  be  supplied  with,  salubrious 
water  from  springs,  or  wells  upon  their  sites;  because  the  contaou* 
Dating  causes  incident  to  a  dense  population,  sooner  or  later,  imj^eg- 
nate  the  existing  waters  of  the  place  with  impurities,  both  offensive 
and  deleterious. 

Consequently  a  necessity  arises,  at  some  period  of  the  growth  of 
almost  every  town,  which  demands  the  procuration  of  water,  for  bev- 
erage and  culinary  uses,  from  distant  and  uncontaminated  fountains. 

This  necessity  has  created  an  independent  branch  of  engineering, 
scarcely  yet  reduced  to  the  character  of  a  precise  art,  the  importance 
and  utility  of  a  clear  knowledge  of  which — especially  in  a  country 
fast  increasing  in  population — must  be  manifest  to  all. 

It  has  often  been  to  us  a  source  of  regret  that  no  authoritative  work, 
or  text  book,  exists,  which  contains  at  once  both  the  principles  and  the 
detaib,  indispensably  requisite  for  the  correct  guidance  of  works  of 
this  character ;  such  a  production  is  at  present  a  desideratum  in  civil 
engineering,  and  one  which  we  do  not  despair  of  seeing  supplied,  by 
some  of  the  able  men  now  engaged  in  the  important  business  of  wa- 
tering our  cities. 

To  return  to  the  immediate  subject  in  hand,  we  conceive  that  Mr. 
Cushman  by  adhering  too  closely  to  the  theory  of  this  question,  (of 
which  he  is  undoubtedly  master,)  has  fallen  into  some  practical  errras, 
which  the  importance  of  the  subject  as  a  matter  of  engineering,  in- 
duces us  to  point  out. 

In  this  task  we  have  been  materially  aided  by  consultation  with 
practical  men,  entirely  conversant  with  the  experience  developed  in 
the  use  of  those  celebrated  works  by  which  this  city  and  its  suburbs 
are  so  successfully  watered,  through  cast  iron  conduits  extending 
more  than  110  lineal  miles  ^  and  daily  delivering  to  the  people  near  fy 
four  and  a  half  millions  of  gallons  of  water. 

Tlie  following  points  in  Mr.  Cushman^s  report  appearing  to  us  to 
be  discordant  with  practical  results  and  views,  we  shall  offer  a  few 
remarks  upon  each. 

I.  After  establishing  the  height  of  the  fountain,  necessary  to  cause 
the  water  in  the  coiuiuit  to  flow  to  the  roofs  of  the  highest  houses  in 
Albany,  he  proposes  <<for  the  extinguishment  of  fires,  an  additional 
head  of  ten  feet,  as  great  enough  to  force  upon  the  roofs  (from  the 
streets  we  suppose,)  a  jet  d'  eau,  by  means  of  a  short  hose  applied  to 
the  hydrant,  and  unthout  the  intervention  of  ladders,  &c.'' 
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Upon  this  we  may  remarky  that  although  the  reservoirs  at  Fair- 
mount  possess  an  average  command  over  the  pavements  of  the  great- 
er part  of  Philadelphia,  quite  equal  to  that  proposed  at  Albany,  (55 
feet,)  still  it  is  not  found  possible  in  practice  here,  to  throw  water  upon 
the  roofs  of  burning  buildings,  by  the  mere  force  of  hydrostatic  pres- 
sure ;  but  almost  invariably,  it  is  from  necessity  first  poured  into  en- 
gines, by  the  hose,  and  thence  projected  by  manual  labor. 

In  view  of  these  facts,  we  can  come  to  no  other  conclusion  than 
that  the  additional  head  of  ten  feet  above  the  levels  of  the  roofs, 
will  be  found  wholly  insufficient  to  project  from  the  streets  a  jet 
d'  eau  upon  those  roofs. 

To  strengthen  this  view  we  will  observe  that  there  is  now  in  action 
at  Fairmount,  a  jet  d'eau,  established  under  very  favorable  cir- 
cumstances, for  producing  a  high  projection  of  water — the  pipes  of 
supply  are  of  the  most  ample  dimensions — ^the  adjutage  comparative- 
ly of  small  size,  and  duly  proportioned  according  to  art — ^yet  it  rises 
in  the  air  but  little  over  thirty  feet,  though  actuated  by  the  full  head 
of  the  reservoir,  nearly  eighty  feet  perpendicular  above  the  adjutage; 
theoretically  this  jet  ought  to  rise  much  nearer  to  the  level  of  its 
bead,  but  the  stubborn  fact  is  that  it  wiit  not.* 

II.  Mr.  Cushman  proposes  to  cause  his  conduits  to  follow  the  aver- 
age contour  of  the  ground,  graded  for  the  purpose  in  planes  as  long 
as  possible. 

.  To  this  there  can  be  no  objection,  provided  sufficient  strength  is 
given  to  the  pipes,  a  suitable  increment  of  head  added  for  every  undu- 
lation of  the  conduit,  and  a  proper  air  valve  placed  upon  the  summit 
of  every  vertical  convolution. 

III.  Mr.  Cushman  proposes  the  construction  of  **depttrating  sec- 
tion^^  and  ^roil  chamhers^^  in  the  lowest  undulations  of  the  con- 
duit, with  sluices  to  clear  these  undulations  from  sediment. 

Now  as  tettUng  reservoirs  are  also  proposed  in  this  report,  it  seems 
to  us  that  though  a  simple  cock  placed  at  the  lowest  depressions, 
might  occasionally  be  serviceable,  the  sediment  apparatus,  as  plan- 
aed  and  described,  is  both  unnecessary  and  objectionable — unneces- 
sarjfj  because  experience  in  this  place,  where  undulations  of  the  con- 

*  It  may  be  uieful  to  be  more  expKcit  in  describing  thie  jet  d*eau ;  the  pipe  of  rapplj 
coniiitf  first  of  an  old  sixteen  inch  main— devoted  to  this  purpose  only — which  deaoeods 
fimn  the  raserto4r,  on  the  simmit  of  Fairmount,  to  a  plane  about  eighty  feet  below  it ; 
hflie  a  branch  pipa^  of  foor  inches  calibie,  is  taken  off  horiiontally  about  one  hundnd  feet 
to  the  fountain,  where  it  join*  a  $kort  vertimlpip9  of  one  inch  in  diameter,  which  ai  the  «!• 
jutage  is  contracted  gradually  to  five-eighths  of  an  inch,  by  means  of  cones,  according  to  the 
principles  of  Venturi ;  and,  though  an  orifice  in  a  thin  plate  set  in  the  four  inch  pipe,  wouhl 
have  been  more  effective,  still  thu  is  a  case  favorable  to  the  production  of  a  Ugh  jet— yet 
•och  a  jet  as  might  have  been  expected  dSocf  no/ resu/f. 
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duits  are  frequent,  indicates  that  if  the  pipes  are  laid  in  sections  oiuni- 
form  aperture^  duly  proportioned  to  the  service  they  perform,  and 
possessing  a  suitably  commanding  bead,  it  is  only  requisite  to  open 
the  fire  plugs  occasionally  to  produce  an  effectual  scour  through  the 
pipes,  and  bring  forth  any  sediment  which  may  have  lodged  within 
them; — obfectionabky  because  the  roil  chambers  being  enlargements 
of  the  QovAxxitj  preceding  a  contraction,  wiH  obstruct  the  flow  of  the 
water,  and  have  a  direct  tendency  to  produce  the  very  evil  they  are 
designed  to  cure,  whilst  at  the  same  time  they  would  occasion  an 
additional  expense,  which  might  be  much  more  advantageously  ap- 
plied to  augmenting  the  altitude  of  the  working  head  of  water. 

IV.  Mr.  Cushman  calculates  that  a  thickness  of  one-twentieth  of 
an  inch  of  cast  iron  would  be  ^amply  sufficient'^  for  an  eighteen  inch 
conduit  pipe,  working  under  fifty-five  feet  head!  But  for  perfect  safety 
he  finally  establishes  the  thickness  at  fivefold,  or  one-quarter  of  an 
inch,  and  thence  estimates  the  weight  of  metal  per  mile  of  conduit,  at 
lOdi  tons. 

Now  the  cast  iron  conduits  of  this  city,  of  eighteen  inches  calibre, 
working  many  of  them  under  a  head  not  exceeding  that  mentioned 
above,  have  had  their  proportions  established  by  over  twenty  years' 
practice,  and  are  now  made  two-thirds  of  an  inch  thick  in  the  body, 
and  weigh  410  lbs.  to  the  yard  lineal,  or  322  tons  per  mile  of  pipe, 
being  more  than  treble  that  prescribed  by  Mr.  Ctishman! 

We  may,  possibly,  be  told  that  two-thirds  of  an  inch  is  a  much 
greater  thickness  than  would  be  dictated  by  formulae  based  upon  the 
known  value  of  the  cohesive  force  of  cast  iron— and  this  we  readily 
admit ;  but  at  the  same  time,  here  is  the  practical  fact,  that  the  con- 
duits in  the  general  plane  of  Philadelphia — working  under  nearljrthe 
same  head  as  that  proposed  at  Albany — ^require  to  be  made  two-thitds 
of  an  inch  thick,  and  tested,  too,  by  Bramah's  press,  under  an  hydro- 
static pressure  equivalent  to  300  feet  head,  before  being  laid  down; 
yet  notwithstanding  all  this,  they  do  sometimes  fail,  though  very 
rarely,  and  though  it  may  be  said  with  truth  that  these  failures  usually 
occur  at  imperfections,  still  it  shows  the  large  margin  necessary  in 
practice,  to  guard  against  those  very  imperfections,  which  are  una- 
voidable in  castings,  and  which  the  hydraulic  press  does  not  always 
point  out. 

If,  then,  the  conduit  pipes  for  the  water  service  of  Albany,  be  pro- 
portioned  by  the  practical  scale  established  by  more  than  twenty 
years'  actual  experience  here — ^the  propriety  of  which  but  few  will 
question — ^the  cost  of  this  item  alone  will  thrice  excel  that  expressed 
in  Mr.  Cushman's  estimates,  (p.  21  of  the  report,)  or  be  more  than 
8300,000,  instead  of  less  than  jSlOO,000! 
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y.  Mr.  Cushman  proposes  that  the  pipes  should  be  cast  in  lengths 
of  fifteen  feet 

And  on  this  we  shall  only  remark  that  Chose  of  nine  feet  long  have 
hitherto  been  found  sufficiently  difficult  to  east  welly  and  the  opinion 
of  practical  men  in  this  quarter  is  decided,  that  good  pipes  cannot  be 
cast  in  lengths  of  fifteen  feet,  without  increasing  the  weight  per  lineal 
yard,  to  guard  against  unavoidable  imperfections. 

VI.  Mr.  Cushman  proposes  to  use  zinc  instead  of  lead  \o  seal  the 
joints  of  the  conduit  pipes,  under  the  impression  that  by  galvanic  ac- 
tion it  will  prevent  the  iron  from  corroding. 

Of  this  plan  it  may  be  observed,  that  wherever  one  metal  in  a  gal- 
vanic circuit  is  protected  by  another,  it  must  be  at  the  expense  of  that 
other;  if,  then,  the  zinc  joint  protected  the  iron  pipe,  it  would  be  itse(f 
corroded,  and  from  this  cause  the  joints  would  soon  become  imper- 
fect, and  need  repair. 

Moreover  (to  take  no  account  of  its  extra  cost,)  zinc  is  too  friable  to 
admit  of  being  set  up  with  the  cold  chisel,  after  being  cast  into  the 
joint — ^which  is  an  indispensable  precaution — and  it  may  well  be 
doubted,  whether  its  very  slight  ductility  would  successfully  admit,  the 
expansion  and  contraction  which  takes  place  in  metallic  conduits,  and 
to  which  the  common  joint  of  lead  so  admirably  adapts  itself,  as  to. 
leave  absolutely  nothing  to  be  desired,  in  point  of  tightness  and  dura- 
bility; indeed,  some  which  have  recently  been  examined  after  thirty- 
three  years*  use,  toere  found  to  be  in  perfect  order, 

VIL  Mr.  Cushman  proposes  so  to  gear  his  forcing  pump  that  the 
water  in  the  rising  main,  when  the  pump  is  working,  shall  have  a 
vek)city  of  only  sixty-five  feet  per  minute,  or  "thirty  single  strokes" 
of  a  twenty-six  inch  barrel. 

Now  experiments  at  Fairmount  have  conclusively  shown,  that  when 
the  working  velocity  of  the  water  in  the  main,  ascending  from  the 
forcing  pump  to  the  reservoir,  is  less  than  120  feet  per  minute,  the 
momentum  is  not  kept  up,  whilst  the  piston  clears  its^ead  points;  and 
consequently  a  reaction  then  takes  place  upon  the  principle  of  Mongol- 
fier^s  ram,  which  would  quickly  destroy  the  most  solid  apparatus;  it  is 
on  this  account,  as  well  as  with  the  view  of  avoiding  gearing,  that  the 
water  wheels  at  Fairmount  are  run  so  much  faster  than  theory  dic- 
tates— or  than  otherwise  would  be  desirable — and  not  from  any  want 
of  knowledge  of  the  best  abstract  velocity  at  the  skirt,  as  some  unin- 
structed  critics  have  imagined. 

The  length  of  the  force  pump  stroke,  as  proposed  by  Mr.  Cushman, 
is  twenty -six  inches,  which,  we  are  inclined  to  believe,  is  too  short  for 
advantageous  action. 

There  are  some  other  points  in  the  report  under  review  which  seem 
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open  to  objection^  but  as  they'are  comparatiyely  of  minor  importance, 
we  will  conclude  our  remarks  without  entering  upon  their  discussion; 
indeed  nothing  but  the  importance  of  this  practical  question  could 
have  induced  us  to  review  Mr.  Cushman's  report  at  all,  as  we  enter- 
tain the  highest  respect  for  his  talents,  and  feel  convinced  that  with  a 
closer  attention  to  practical  results,  he  would  unavoidably  have  been 
led  to  conclusions  identical  with  those  above  enunciated. 
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Birmingham  and  Gloucester  Railway, 

Having  heard  a  good  deal  of  the  American,  or  Bogie,  engines,  I 
was  desirous  of  riding  on  them,  and  Captain  C.  R.  Moorsom,  the 
Chairman,  and  Mr.  Sturge,  one  of  the  Directors  of  the  line,  having 
politely  granted  me  permission,  I  went  on  the  16th  ult,  from  Birming- 
ham to  Cheltenham,  46  miles,  on  one  of  Norris^  engines,  and  returned 
on  a  copy  of  the  principle  built  in  England. 

The  readers  of  the  Railway  Magazine  are  aware  that  one  of  the 
distinguishing  features  of  these  engines  is  the  cylinders  being  outside, 
near  the  head  of  the  engine,  with  a  very  long  connecting  link,  or  rod, 
turning  by  a  pin  the  hind  wheels,  four  feet  diameter.  Another  is 
the  bogie  front,  that  is,  four  two  feet  six  inch  wheels,  the  two  axles 
of  which  are  very  close  together,  attached  to  a  frame,  which  has  con- 
siderable motion  round  a  vertical  pin.  By  this  means  the  engines 
traverse  a  curve  of  only  ten  chains  radius  near  the  Birmingham  sta- 
tion with  great  facility,  and  without,  as  far  as  I  could  perceive,  any 
undue  strain. 

I  went  from  Birmingham  to  Cheltenham  on  one  engine,  an  Amer- 
ican, of  Norris'  make,  and  came  back  on  an  English  model  of  it. 

The  first.  No.  7,  the  Atlantic^  I  was  informed  by  Mr.  Bishop,  the 
intelligent  superintendent  of  locomotives,  who  went  with  me  as  far  as 
Broomsgrove,  weighs  in  its  working  trim  near  ten  tons,  with  about 
six  on  the  driving  wheels.  Its  cylinders  were  ten  and  a  half  inches, 
with  an  eighteen  inch  stroke.  At  first  I  was  very  much  pleased  with 
this  ■  engine,  and  fancied  it  was  the  steadiest  I  had  yet  traveled  on. 
Its  lowness  and  easy  motion  at  moderate  speeds  won  very  much  upon 
me,  and  impressed  me  with  great  confidence.  When,  however,  we 
came  to  a  speed  of  above  twenty  miles  an  hour,  or  up  to  twenty-five 
or  thirty  miles,  the  motion  on  the  platform  was  a  most  disagreeable 
wriggling  side  motion,  which  kept  time,  as  far  as  I  could  judge,  with 
the  beats  of  the  pistons.  It  was  the  same  on  both  engines  at  the  same 
speed.  I  tried  in  vain  to  discover  the  cause  of  it.  No  such  motion, 
or  anything  approaching  to  it,  had  1  observed  in  any  engines  on  which 
I  had  been.  Mr.  Bishop  and  myself  thought,  while  traveling  on  the 
engine,  it  might  be  owing  partly  to  the  road,  and  partly  to  the  play  of 
the  axles  in  the  bearings ;  but  as  it  corresponded  in  both  engines,  I 
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was  siibseqnently  indiiied  to  think  it  owed  nothing  to  liie  road^  and 
was  due  entirely  to  the  vibrations  occasioned  by  the  sudden  checks  of 
the  matter  in  the  piston,  and  its  material,  and  the  working  of  the  en- 
gine  against  itself,  that  is,  its  working  too  quick  for  the  steam  behind 
the  piston  to  have  time  to  escape.  It  is  probable,  therefore,  that  was 
the  expansive  action  of  the  engines — ^for  I  am  informed  they  work  in 
part  expansively — adapted  to  the  highest  velocity  required,  and  the 
steam  behind  the  piston  allowed^to  escape  earlier,  none  of  this  unplea- 
sant motion  would  exist.  But  these  engines  are  put  to  motions  they 
were  obviously  never  intended  for.  Thirty  and  more  miles  an  hour, 
which  they  often  travel,  they  plainly  tell  us  by  their  laborious  motions 
they  are  unequal  to. 

As  a  part  proof  of  this,  I  am  informed  that  four  engines  which  the 
Company  have  had  made,  with  outside  cylinders  and  five  feet  driving 
wheels,  by  Forrester,  to  take  the  mail  trains,  have  no  such  motions  as 
are  found  in  the  American  engine  and  its  English  imitation. 

From  what  I  have  seen,  I  am  no  great  admirer  of  American  en- 
gines for  general  purposes,  though  the  men  relate  marvellous  things 
of  them  upon  that  line. 

Besides  the  wriggling  motion  mentioned,  I  could  very  plainly  dis- 
tinguish the  same  sinuous  motion  I  had  observed  on  the  South  West- 
em  and  London  and  Birmingham  lines. 

Captain  W.  S.  M oorsom,  the  engineer  of  the  line,  seems  to  have  a 
very  good  opinion  of  the  principles  of  these  engines.  I  am  sorry  to 
diflfer  from  a  gentleman  for  whose  talents  I  have  a  very  great  respect, 
but  if  I  am  to  form  my  judgment  from  the  two  whose  performances  I 
have  witnessed,  they  will  not  have  an  advocate  in  me.  I  could  com- 
pare their  uneasy  wriggling  motions  at  high  velocities,  to  nothing  but 
that  shuffling  amble  which  is  observable  in  some  small  ponies,  and  I 
cannot  help  thinking  but  that  they  must  have  considerable  wear  and 
tear,  and  be  expensive  to  keep  up:  and  this,  I  since  find,  is  fully  borne 
out  by  the  facts.  Some  of  the  men,  however,  are  enthusiastic  in  their 
favor,  and  ridicule  the  idea  of  "Bury's  engines'*  being  able  to  compete 
with  them  on  their  line.  They  say  the  trial  has  been  made,  and  the 
superiority  of  the  American  engines  placed  beyond  a  doubt.  The 
rationale  of  this  I  am  unable  to  see,  but  if  it  be  so,  it  settles  the  ques- 
tion, and  proves  that  little  engines,  like  little  horses,  are  best  suited 
for  hilly  countries;  but  why  then,  as  it  will  presently  be  seen,  are  the 
Company  improving  them,  by  substituting  five  feet,  for  four  feet  driv- 
ing wheels? 

The  length  of  line  worked  by  this  Company  is  fifty-five  miles,  in- 
cluding the  Tewkesbury  branch  of  two  miles;  and  when  the  Worces- 
ter branch  is  opened,  four  miles,  and  the  line  extended  one  mile  fur- 
ther, to  join  the  Gloucester  basin,  which  I  understand  is  now  in  pro- 
gress, the  total  distance  worked  will  be  sixty  miles;  the  cost  of  con- 
struction of  which  will  be  between  il24,000  and  ^62  5,000  a  mile. 

The  locomotive  stock  of  this  Company  consists  of  twenty-nine  en- 
gines, including  three  ballast  engines  and  three  "bank  engines,"  to 
help  up  the  Lickey  incline,  which  last  three  never  work  trains.  All 
the  traffic  engines  are  six  wheel,  with  bogie  frames,  to  the  centre  of 
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which  the  smoke-box  is  attached  by  a  centre  pin,  the  engine  framing 
on  both  sides  of  the  smoke-box  resting  on  stands  acting  on  the  bogie 
frame  springs.  The  cylinders  are  all  outside,  and  the  framings,  ex- 
cept of  four,  all  inside.  There  being  no  crank  axles,  the  driving- 
wheels  are  set  back  close  to  the  fire-box.  The  weight  of  the  engines 
varies  from  ten  to  thirteen  tons,  in  their  working  trim,  of  which  from 
six  to  eight  lie  on  the  driving-wheels.  Most  of  their  engines  have 
driving-wheels  only  four  feet  diameter,  and  the  four  other  wheels 
being  two  and  a  half  feet,  but  they  have  an  engine  with  five  feet 
driving-wheels,  and  four  others  with  five  and  a  half  feet,  the  leading 
wheels  of  which  are  from  two  and  three-fourths  to  three  and  a  half 
feet  diameter.  Improvements  are  now  making  in  these  engines,  by 
putting  on  five  feet  driving  wheels,  "and  giving  as  much  head  as  pos- 
sible to  the  reduction,^'  or  exhaustion,  of  the  steam. 

Eighteen  of  the  traffic  engines,  including  the  three  bank  engines^ 
are  now  in  an  efficient  state.  The  detentions  have  been  rather  nu- 
merous, in  consequence  of  the  pumps,  and  other  parts  of  the  engines, 
with  the  small  driving-wheels,  having  occasionally  failed ;  but  it  does 
not  appear  that  they  ever  had  a  driving  axle  fail,  except  a  crank  axle 
in  an  old  ballast  engine,  eleven  years  old,  which  happened  at  some 
temporary  points ;  nor  have  they  ever  had  any  engine  run  off  the  line. 
The  average  cost  of  the  engines  is  jS1,430. 

Their  gross  loads  are  about  fifty-one  tons;  their  consumption  of 
coke,  thirty  pounds  to  the  mile  in  Forrester  and  Nasmyth^s  engines, 
and  forty  pounds  in  the  others. 

With  regard  to  their  own  engines,  they  find  the  five  and  a  half  feet 
driving  wheels  work  the  best.  The  chief  motions  are  the  sinuous  and 
horizontal  vibrations,  or  tremors,  which  are  most  conspicuous  in  the 
Bogie  engines  on  descending  gradients,  but  on  curves  there  is  little 
or  no  difference.  These  motions  are  considered  to  be  in  part,  but  not 
wholly,  due  to  the  road.  They  have  no  top-heavy  engines,  nor  any 
direct  proof  that  the  distance  of  the  cylinders  from  the  principal  axis 
of  the  engine,  has  any  effect  on  the  sinuous  motion;  but  Mr.  Bishop 
is  of  opinion  that  the  outside  cylinders  have. 

The  average  expense  of  repairs  of  their  engines,  for  the  half-year 
ending  the  30th  of  June,  vris  £IQ3  per  engine,  including  several  new 
copper  fire  boxes  and  tubes,  the  total  distance  run  in  the  same  time 
being  110,000  miles.    The  steam  pressure  is  60  lbs.  per  square  inch. 

Their  best  engines  are  F(M:rester's,  three  years  old,  and  the  worst  the 
American,  two  years  old.  In  their  fastest  and  least  expensive  en- 
gines,  the  moment  the  steam  is  cut  off  from  the  induction  pipe,  the 
eduction  is  opened. 

Mr.  Bishap  has  addressed  a  letter  to  me  since  I  have  been  out,  in 
reference  ta  the  premiunos  for  economizing  the  coke,  in  which  he  says: 
^  for  the  last  three  months^  consumption,  I  find  forty-four  pounds  of 
coke  per  mile  as  the  general  standard,  and  for  every  pound  which  the 
fortnightly  returns  show  it  to  be  under,  the  men  have  £2  to  divide 
among  thenk  Thus,  the  first  fortnight  the  average  was  thirty-eight 
pounds,  and  therefore  the  men  had  £12 ;  the  second  fortnight  the  aver- 
1^  vaa  thirty-nizie  pounds^  and  the  men  bad  ^610.    Each  driver's 
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share  for  the  month  was  14s.  Sd.,  the  firemen^  cokemen,  &c,  receiviDg 
lessy  in  proportion  to  their  wages.'' 

London  and  Birmingham  Railway, 

The  locomotive  stock  of  this  great  Company  consists  of  ninety  en- 
gines, that  is  forty-two  with  twelve  inch  cylinders  and  eighteen  with 
thirteen,  all  imcoupled  engines;  and  thirty  coupled  engines,  with  thir- 
teen inch  cylinders  for  goods.  AH  these  engines  are  four  wheel,  and 
have  inside  bearings.  The  weight  of  the  12-inch  cylinder  engines,  in 
their  working  trim,  is  9i  tons,  having  5  tons  18  cwt.  on  the  driving 
wheels,  and  3  tons  17  cwt.  on  the  front  wheels ;  the  13  inch  uncoupled 
weigh  11 J  tons,  with  6  toiis  11  cwt.  on  the  driving-wheels,  and  4 
tons  19  cwt.  on  the  front;  and  the  13-inch  coupled  weigh  11  tons  13 
cwt.,  of  which  the  same  weight,  6  tons  11  cwt.,  lies  on  the  driving- 
wheels,  and  5  tons  2  cwt.  on  the  leading  wheels.  The  coupled  en- 
gines are  said  to  work  most  satisfactorily ,^but  I  presume  this  is  meant 
for  goods,  as  whenever  they  are  worked  with  the  passenger  trains, 
that  is  at  high  speeds,  I  observed  the  coupling  rods  are  taken  off. 

Of  these  90  engines,  81  are  now  in  an  efficient  state,  and  ready  to 
take  a  train. 

During  the  last  two  years  there  have  been  ten  cases  of  fractured 
crank  axles.  In  no  instance,  however,  did  the  engine  fail  to  take  its 
load  to  the  next  station.  Seven  of  these  cases  have  been  with  goods 
on  coupled  engines,  and  only  three  with  passenger  or  uncoupled  en- 
gines. The  cause  is  alleged  to  have  been  that  singular  fact  mentioned 
in  my  account  of  the  Grand  Junction  engines,  namely,  the  deteriora- 
tion of  the  quality  of  the  iron  of  the  axles  from  use,  which  converts 
hot  short  into  cold  short  iron. 

From  these  fractures  no  personal  injury  was  done  to  any  one. 

It  appears  that  there  has  been  but  one  solitary  instance  (Nov,  4th, 
1837)  of  any  engine  having  run  off  the  rails,  which  happened  between 
Harrow  and  the  Brent,  and  was  caused  by  the  unsound  state  of  a  part 
of  the  road  then  newly  opened.  It  happened  with  one  of  the  12-inch 
cylinder  uncoupled  engines. 

The  average  pressure  of  steam  is  about  50  lbs.;  consumption  of 
eokc,  40  lbs.  per  mile ;  and  the  gross  loads  taken  are  given  to  me  as 
61  tons,  but  I  suspect  this  is  the  average  passenger  loads,  for  we 
often  see  trains  of  goods  of  an  almost  interminable  length. 

It  is  a  fact  worthy  of  notice  that  their  heavier  trains  are  the  up, 
that  is,  those  towards  our  bottomless  gulph — ^the  metropolis — a  cir- 
cumstance which  was  not  contemplated  or  foreseen  before  the  line 
was  opened. 

The  cost  of  their  engines  is  from  £1,300  to  i^  1,350,  exclusive  of 
tender;  the  annual  expense  of  repairs,  per  mile  run,  about  3id.,  and 
the  number  of  miles  run,  from  June  15,  1840,  to  June  15,  1841,  was 
1,066,014.  They  have  no  top-heavy  engines,  and  the  motions  chiefly 
observed  are  the  sinuous.  If  an  engine  has  any  other  motion,  it  is 
always  found  where  the  road  is  imperfect. 

Their  oldest  engine,  No.  1, 1  understand  has  been  at  work  from 
July,  1837,  and  is  still  perfectly  effective  and  steady. 
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Some  very  cogent  reasons  are  given  me  for  the  preference  by  this 
Company  of  four  wheel  engines  to  six;  but  as  they  are  somewliat 
long,  I  have  thought  it  better  to-  reserve  them  for  my  report. 

More  detailed  accounts  are,  that  for  6  months  ending  the  15th  of 
June  last,  there  were  employed  16  foremen,  clerks,  and  store  keepers^ 
51  engine  drivers,  8  stationary  enginemen,  50  firemen,  168  cleaners, 
cokemen,  and  laborers  on  running  engines;  93  fitters,  erectors,  and 
millwrights;  16  turners,  6  men  working  on  machines,  11  carpenters 
and  pattern  makers,  5  coppersmiths,  9  brassfounders,  dd  blacl^miths, 
3  spring-makers,  36  stokers,  22  boiler-makers^  4  painters,  6  general 
laborers,  and  12  boys;  making  a  total  of  539  men  and  boys.  And 
this  number,  it  will  be  observed,  is  employed  solely  in  the  locomotive 
department  and  in  repairs,  without  any  being  employed  in  the  manu- 
facture of  new  engines.  Their  places  of  occupation  are  at  four  sta- 
tions. 

The  6  months  wages  for  enginemen,  firemen,  cleaners,  cokemen, 
and  laborers  on  traffic,  amount  to  j&7,444  18s.;  the  coke  consumed  was 
10,012  tons,  costing  jei6,139  6s.  8d.;  the  oil,  4987  gallons,  at  an  ex- 
pense of  je827  2s.  6d.;  the  cost  of  water  and  firewood,  de859  6s.  lOd.; 
the  wages  or  repairs,  repairs  not  done  by  the  Company,  and  storea 
or  repairs,  were  dg9,44a  8s.  5d.;  and  general  charges  for  tools,  sta- 
tionary power,  clerks,  foremen,  store  keepers,  and  other  incidental 
expenses,  were  JS6,389  10s.  7d.,  making  a  grand  total  of  ^641^08^ 
13s. 

The  mQes  run,  including  assistant  and  pilot  engines,  with  passen- 
ger trains,  were  416,995,  and  with  goods,  126,923.  The  average 
weight  of  passenger  trains,  exclusive  of  engine  and  tender,  is  40  tons, 
and  of  goods  with  the  same  exclusion,  86  tons  y  and  coke  consumed 
per  mile  for  all  the  trains,  including  getting  up  the  steam,  waste,  in 
stoppages,  rests,  &c.,  41  lbs.;  the  average  cost  of  repairs  per  mile  run, 
was  4.17d.,  and  of  coke,  7d.;  and  the  total  cost  per  mUe,  including 
everything,  17.68d. 

Six  hundred  bridges,  or  between  5  and  6  to  a  mile,  I  have  been  in- 
formed, are  upon  this  line,  many  of  them  of  course  perfiectly  useless, 
and  wantonly  extorted  from  the  Company  in  the  progress  of  the  BiU 
trough  Parliament.  By  the  vultures  in  the  House,  and  the  cormo-- 
rants  out,,  near  half  a  million  of  money  was  plundered  from  this  Com- 
pany, for  land  only,  over  and  above  its  reasonable  value.  Had  the 
Parliament  exercised  a  little  common  sense,  instead  of  the  uncommon, 
folly  which  dictated  the  10  per  cent,  clause,  it  might,  in  suppressing 
the  robberies  for  land  and  condensation  only,  have  saved  this  Com- 
pany more  than  sufficient  to  enable  it  to  carry  the  mail-bags  for  noth- 
ing. 

This  great  line,  as  the  readers  of  the  Railway  Magazine  know,, 
unites  the  metropolis  of  the  British  empire  with  Birmingham^  and 
forms  the  mainr  railway  artery  to  the  north  and  north-west  of  England. 
Thongh  it  passes  over  a  difficult  country,  its  gradients  are  pretty  good, 
^  is,  none  I  believe  exceeding  16  feet  a  mile,  except  1 J  mile  at  the 
London  end,  worked  by  a  stationary  engine. 

Much  of  the  material  on  the  line  is  good,  but  there  are  other  parts 
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containiDg  thi^  untiring  nuisance  to  railway  engineers,  called  day. 
Here  is  a  constant  source  of  expense ;  which^  however,  the  large  and 
ample  revenue  of  the  Company  feels  but  slightly  Ia  comparison  to 
what  other  Companies  would.  By  constant  vigilance  these  parts  are 
kept  in  good  repair ;  and,  from  what  I  have  observed  on  other  rail- 
ways, though  it  has  not  escaped  the  influence  of  the  late  rains,  it  has 
felt  them  less  than  most,  and  far  les»  than  some. 

It  has  often  been  asserted  to  me,  that  this  line  is  incapable  of  man* 
aging  the  immense  traffic  which  flows  in  upon  it,  and  that  another 
line  will  be  necessary  to  the  north.  While  I  have  been  out  I  have 
endeavored  to  pay  some  attention  to  this,  for  the  purpose  of  obtaining 
correct  ideas  theceon.  I  have,  as  far  as  my  opportunities  woi:dd  al- 
low me,  watched  their  operations,  examined  their  force,  and  consid- 
ered their  system,  and  I  am  of  opinion  that  their  force  is  so  ample, 
and  management  so  systematic  and  apparently  so  easy,  that  I  am  of 
opinion  double  the  present  traffic  would  not  much  inconvenience 
them,  eveu  as  they  now  are,  while  I  think  there  can  be  no  doubt  that 
the  line  might  easily  take  three  or  four  times  the  quantity  it  now  does. 

Monday,  Nov.  22nd. — I  again  traveled  upon  two  of  the  Company's 
engines,  namely.  No.  44,  a  two  year  old  mail  engine^  and  No.  9^  both 
bmlt  by  Bury.  The  first  engine  I  found  not  near  so  steady  as  the  se- 
cond, which  was  also  much  more  lively,  and  tripped  off  with  her 
load  in  gallant  style.  I  was  informed  the  first  consumed  12  cwt  of 
coke  in  S2h  miles,  and  the  second  14  or  15  cwt.  in  60. 

On  Thursday,  December  9, 1  came  once  more  upon  the  line,  in  my 
return  from  the  north,  and  I  rode  on  No.  5  and  No.  79.  The  latter 
was  a  coupled  engine,  with  the  coupling  rods  off.  Having  now  been 
accustomed  for  two  or  three  weeks  to  six  wheel  engines,  and  some- 
how had  the  sjrmpathy  of  my  prejudices  excited  in  their  favour,  from 
the  constant  vibration  in  my  ears  of  other  parties'  opinions  in  their 
fikvor^  I  entered  the  line  with  probably  more  unfavorable  than  impar- 
tial notions  of  four  wheel  engines  I  imagined  my  former  experience 
of  them  to  be  erroneous,  and  that  I  was  now  about  to  see  the  opinion 
of  those  I  had  mixed  with,  of  their  roughness,  jHtching,  rolling,  and 
dancing  about,  confirmed.  I  was,  however,  most  agreeably  surprised 
to  find,  not  only  my  previous  sentiments  of  them  strengthened,  but 
that  they  certainly  were,  to  my  mind,  superior  to  the  majority  of  six 
wheel  engines  in  which  I  had  ridden.  As  it  was  probably  the  last 
time  I  should  be  on  this  line  in  this  survey,  I  tried  these  two- in  every 
way  I  could,  and  I  found  them  comparatively  free  from  the  distin- 
guishing motions  of  other  engines,  and  most  decidedly  vastly  more 
free  from  them  than  nine  out  of  ten  six  wheel  engines  I  had  tried. 
No.  5  was  a  very  steady  engine,  but  No.  79  appeared  to  me  to  be 
steadier,  and  sweeter  in  her  motions. 

In  examining  these  engines,  I  found  them  very  firmly  put  together. 
The  wheels  of  No.  79,  contrary  to  other  engines  i  had  bsen  on,  ap- 
peared to  have  no  sensible  play  whatever  in  tiie  axles ;  they  weie  so 
perfectly  vertical  to  the  axle-trees,  that  they  ran  with  the  greatest 
truth.    I  cannot  say  that  either  of  these  engines  w^s  wholly  ine  from 
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longitudinal)  or  latera),  motion;  but  at  velocities  of  about  30  miles  an 
houT)  it  existed  in  them  in  a  very  small  degree. 

In  now  taking  my  leave  of  the  London  and  Birmingham  Company, 
I  only  discharge  my  duty  to  my  conscience  in  acknowledging  that  tl^eir 
whole  conduct  to  me,  throughout  this  affair,  has  been  one  unvaried 
course  of  kindness  and  attention.  Everything  I  have  asked  has  been 
promptly  granted  me;  every  assistance  I  have  needed  has  been  given 
in  a  way  to  double  the  pleasure  of  receiving  it.  So  far  from  holding 
back,  they  have  seemed  to  take  a  pleasure  in  anticipating  my  wants 
or  my  wishes;  and  that  generous  conduct  which  began  with  Mr. 
Glyn  and  Mr  Creed,  has  been  handsomely  followed  out  by  his  assist- 
ant, Mr.  Long,  and  Mr.  Robinson,  Mr.  Jones,  and  every  other  o£&- 
cer  and  servant  of  the  Company,  with  whom  I  have  come  in  con** 
tact,  or  had  intercourse.  Bi^way  Mag^Dec  i84S. 

LtO   BB  flOHrXVUBB.! 


Advice  to  StockAokkr9  in  Bailroad  Companies,  from  HerapaWs 
Railway  Magazine^  but  suited  as  well  to  the  Western,  as  to  the 
Eastern  Hemisphere. 

The  period  has  now  arrived,  when  in  meet  cases  the  lines  are  com- 
pleted, and  questiotis  of  construction  have  to  give  way  to  those  of 
administration.  The  lines  axe  made,  the  great  point  now  is  to  make 
the  most  of  them  by  extending  the  traffic,  and  by  regulating  the  ex- 
penditure. Let  every  Shareholder  keep  a  watchful  eye  as  to  what  is 
going  on,  for  his  conduct  at  the  present  meeting  will  much  determine 
his  dividend  at  the  next.  Let  him  see  that  the  traffic  is  carried  to  its 
full  extent  by  moderate  and  profitable  fares,  and  what  means  exist  of 
bringing  other  lines  into  communication,  or  assisting  in  the  formation 
of  new  ones.  He  must  have  satisfactory  explanations  that  the  ex- 
penditure is  not  upon  sinecure  cht  extravagant  offices,  at  the  same 
time  that  he  must  take  caxe  that  the  officers  and  servants  of  the  com^ 
pany  are  pxoperly  paid.  A  few  well-paid  officers  are  worth  a  legion 
of  under-paid  and  discontented  pensioners,  and  £silse  economy  with 
this  class  may,  as  in  recent  cases,  be  not  without  its  effect  upon  the 
income.  We  cannot  refes  to»  the  recent  defalcations,  and  to  the  dis* 
content  prevailing  among  railway  employees,  without  alluding  to  the 
fact  of  die  dividend  of  the  Manchester  and  Birmingham  Railway 
Company  having  this  half  year  suffered  a  diminution  in  consequence 
of  misconduct  on  the  paxt  of  one  of  the  establishment  A  lesson  this^ 
which  will  not,,  we  trust,  be  lost  upon  those  who  are  inclined  to  pen- 
ny wisdom  and  pound  foolishness.  A  cheap,  that  is,  an  unqualified 
servant,  will  always  waste  more  than  is  saved  on  his  salary,  doing, 
less  work,  and  requiring  more  superintendence. 

To  secure  good  management,  it  is  not  enough  to  ask  for  it  or  to 
talk  about  it,  but  to  choose  the  men  best  qualified.  Where  you  have 
no  auditors,  ask  for  them,  and  insist  upon  having  thein^  and  chosen 
by  yourselves — ^where  you  have  to  fill  up  vacancies  in  the  direction^ 
take  caxe  to  put  in  proper  men.    Many  a  line  at  the  piesent  moment 
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requires  a  sharp  eye ;  there  are  other  things  than  the  petty  fees  ta  at- 
tract the  corrupt  or  the  greedy ;  in  the  expenditure  of  thousands  and 
hundreds  of  thousands,  there  is  much  more  to  be  got  by  a  practised 
hand,  than  from  all  the  fees  that  a  most  diligent  attendant  can  finger. 
The  fees,  we  are  convinced,  attract  but  very  few,  and  those,  pertiaps, 
the  best  men,  the  real  working  men;  vanity  and  the  love  of  pre-emi- 
nence and  power  may  incite  some;  but  the  maiii^ incitement  towards 
the  direction,  in  low  minds,  is  the  love  of  a  job.  These  are  men  to 
be  closely  looked  to,  men  who  will  use  every  exertion  to  intrigue 
themselves  into  office,  and  then  remunerate  themselves  at  the  ex- 
pense of  their  constituents.  One  of  these  men  is  in  league  with  a 
coal-merchant,  another  with  a  coachmaker,  a  third  supplies  tim- 
ber sleepers,  and  a  fourth,  rails.  Even  to  the  clothing  of  the  police- 
men, the  oil  and  grease  for  the  engines,  and  the  stationary  for  the  of- 
fice, nothing  is  beneath  the  notice  of  these  worthies ;  every  one  has  a 
share  of  the  spoil,  and  so  generally  are  some  boards  affected  with 
these  practices,  that  the  contracts  of  the  line  are  as  sytematically 
quartered  out  as  the  patronage  of  a  cabinet,  and  each  receives  a  share 
according  to  his  merits.  Mr.  Alderman  Jobbins  has  a  son  who  is  a 
tailor,  and  he  takes  the  clothing;  Mr.  Deputy  Grub  lays  his  hands  on 
the  supply  of  coals  and  coke;  the  Chairman  walks  off  with  an  order 
for  rails ;  and  his  deputy  undertakes  to  get  the  carriages  repaired. 
These  are  very  useful  things  to  keep  up  influence  in  a  man's  parish) 
or  ward,  while  the  several  parties  who  reap  the  fruits  of  the  system 
are  bound  to  use  their  pawer  in  keeping  the  Directors  in  place.  Nei- 
ther are  sueh  Directors  always  contented  with  their  fees,  or  their  pa- 
tronage, but  frequently  they  must  have  vestry  dinners  at  the  Compa- 
ny's expense,  and  turn  the  board  room  into  a  free  and  easy,  where 
pots  of  porter  and  mutton  chops  are  brought  to  aid  the  deliberative 
powers  of  the  midday  councillors,  and  restore  their  energies,  exhaust- 
ed not  in  the  Company's  service.  All  these  things  are  to  be  looked 
at,  and  the  parties  engaged  in  them,  when  found  out,  to  be  removed 
from  office;  but  Shareholders  will  do  but  half  their  work  if  they  are 
not  at  the  same  time  cautious  by  whom  they  are  replaced.  There 
ean  be  little  difficulty  now  in  finding  a  sufficient  number  of  tried  pub- 
lic men,  who  ate  willing  to  accept  office,  and  there  is  quite  enough 
legitimate  patronage  and  power  to-  render  any  plea  for  jobbing  quita 
inexcusable. 
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History  of  the  Reflecting  Telescope.    By  the  Rbv.  T.  R.  Robinsov, 

D.  D.,  M.  R.  L  A. 

After  explaining  the  relative  importance  of  magnifying  and  illumi- 
nating power.  Dr.  Robinson  proceeded  to  give  a  brief  sketch  of  the 
history  of  the  reflecting  telescope,  which  seemed  to  have  been  forgot- 
ten for  many  years  after  its  invention,  till  it  was  revived  by  Hadley. 
The  labours  of  Short  soon  gave  it  celebrity ;  yet  even  this  artist  limit- 


History  of  the  Reflecting  Telescope.  393 

ed  himself  in  almost  every  instance  to  sizes  which  were  not  more 
powerfal  than  the  achromatics  of  his  day^  and  his  large  instruments 
appear  to  have  been  failures.*  It  was  not  till  a  full  century  after  the 
publication  of  Newton's  paper,  that  Sir  William  Herschel  gave  this 
telescope  the  gigantic  development  which  has  crowned  him  with  im- 
perishable fame;  and  by  the  construction  of  telescopes  of  nineteen 
and  forty-eight  inches  aperture,  placed  regions  almost  beyond  the 
scope  of  measurement^^  within  the  reach  of  human  intellect.  But  as 
Short,  in  a  spirit  unworthy  of  his  talents,  took  care  that  his  knowledge 
should  die  with  himself,  and  Herschel  published  nothing  of  the  means 
to  which  his  success  was  owing,  the  construction  of  a  large  reflector 
is  still  as  much  as  ever  a  perilous  adventure,  in  which  each  individual 
must  grope  his  way.  Accordingly,  the  London  opticians  themselves 
do  not  like  to  attempt  a  mirror  even  of  nine  inches  diameter,  and  de- 
mand a  price  for  it  which  shows  the  uncertainty  and  difficulty  of  its 
execution.  In  Ireland  we  are  more  fortunate,  for  a  member  of  our 
Academy,  Mr.  Grubb,  finds  no  difficulty  in  making  them  of  admira- 
ble quality  up  to  this  size,  or  even  fifteen  inches ;  but  with  all  his  dis- 
tinguished mechanical  talent,  he  is  believed  to  be  doubtful  of  the  pos- 
sibility of  more  than  doubling  this  last  magnitude  in  perfect  specu- 
lum metal. 

Under  these  circumstances,  too  much  praise  cannot  be  given  to 
Lord  Oxmantown,  who,  in  the  midst  of  other  pursuits,  has  found  lei- 
sure for  such  researches;  and  by  a  rare  combination  of  optical  science, 
chemical  knowledge,  and  practical  mechanics,  has  given  us  the  power 
of  overcoming  the  difficulties  which  arrested  our  predecessors,  and  of 
carrying  to  an  extent  which  even  Herschel  himself  did  not  venture  ta 
contemplate,  the  illuminating  power  of  this  telescope,  along  with  a 
sharpness  of  definition  scarcely  inferior  to  that  of  the  achromatic. 

The  chief  difficulties  which  are  to  be  overcome  in  the  construction 
of  reflectors,  arise  from  the  excessive  brittleness  of  the  composition 
of  which  specula  are  made,  and  from  the  necessity  of  giving  them 
figures  which  shall  be  free  from  aberration.  The  great  mirror  in  the 
Newtonian  form  is  (if  the  eyepiece  and  plane  mirror  be  correct)  the 
conical  paraboloid. 

It  is  necessary  that  speculum  metal  should  possess,  in  the  highest 
attainable  degree,  the  qualities  of  whiteness,  brilliancy,  and  resistance 
to  tarnish.  Lord  Oxmanto'^^n  has  found  that  these  conditions  are 
best  satisfied  in  the  definite  combinations  of  four  equivalents  of  cop- 
per to  one  of  tin;  or  by  weight,  32  and  14.7  nearly.  Metals  difiering 
from  this  by  a  slight  excess  of  either  component,  are,  wheii  first  pol- 
ished, scarcely  less  brilliant,  but  are  dimmed  so  rapidly  that  the  lapse 
of  a  few  days  produces  a  sensible  difierence.  On  the  other  band> 
some  large  specula  of  the  atomic  compound  have  been  lying  uncov- 
ered for  years,  without  material  injury  to  their  polish. 

But  this  compound  is  brittle  almost  beyond  belief;  a  slight  blow, 

*  A  Newtonian  of  nz  feet  fociUy  tnd  9.4  indies  aperture,  is  said  by  Maskelyne  to  hare 
shown  the  first  satellite  of  Jupiter  lo^'longer  than  a  triple  achromatic  of  3.6  inches- aperture. 
The  telescope  of  twelve  feet  focus,  and  eighteen  inches  aperture,  now  at  Oxford,  showed  mnl« 
ttple  rings  of  Satam* 
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or  even  the  application  of  partial  warmth,  will  shiver  a  large  mass  of 
it;  though  harder  than  steel,  its  surface  is  broken  up  with  the  utmost 
facility,  and  it  has  a  most  en^getic  tendency  to  crystalize.  The 
common  process  of  the  founder  fails  with  it,  except  for  masses  of  very 
limited  magnitude,  as  the  cast  cracks  in  the  mould;  and  the  subse- 
quent difficulties  of  the  anneahng  are  such,  that  it  has  been  a  very 
general  practice  to  use  an  alloy  lower  (containing  more  copper)  than 
the  atomic  standard.  Even  Sir  William  Herschel  was  obliged  to 
yield  to  this  necessity.  It  appears  from  a  letter  of  Smeaton,  (Rees's 
EncyciopaEjdia,  Art.  Telescope,)  that  for  his  20-foot  mirror  of  19  inches 
aperture,  the  composition  was  32  copper  to  12.4  tin,  and  that  for  the 
40-foot  it  was  even  lower;  yet  two  out  of  three  attempts  to  cast  this 
huge  speculum  failed. 

Lord  Oxmantown  at  first  endeavoured  to  evade  the  difficulty,  by 
constructing  a  speculum  in  pieces,  soldering  plates  of  fine  metal  to  a 
back  of  a  peculiar  brass,  ascertained  to  have  the  same  expansion; 
and  has  completed  one  of  thirty-six  inches  aperture,  and  twenty-seven 
feet  focal  length,  which  performs  very  well  on  stars  below  the  fifth 
magnitude,  but  above  that  exhibits  a  cross  formed  by  the  diffraction 
at  the  joints ;  and  in  unsteady  states  of  the  air  exhibits  the  sixteen  di* 
visions  of  the  great  mirror  on  the  star's  disk.  By  diminishing  the 
number  and  size  of  the  joints  it  is  found  that  these  inconveniences  can 
be  diminished,  so  as  to  be  scarcely  perceptible ;  and  in  all  probability 
this  is  the  process  by  which  the  remotest  limits  of  telescopic  vision 
will  ultimately  be  attained.  It  is,  however,  not  necessary  for  instru- 
ments of  even  greater  dimensions  than  this,  since  Lord  Oxmantown 
has  succeeded,  by  a  contrivance  as  simple  as  ingenious,  in  casting,  at 
the  first  attempt,  a  solid  mirror  of  the  same  size;  and  there  is  no  rea- 
son to  suppose  that  it  will  be  less  efiective  on  a  much  larger  scale. 

But  however  difficult  it  may  be  to  obtain  the  rough  speculum  of 
large  dimensions,  it  is  still  more  so  to  give  it  a  proper  %ure,  com- 
bined with  that  brilliant  polish  which  is  technically  called  black,  be- 
cause it  reflects  no  light  out  of  the  plane  of  incidence.  In  such  nur- 
rors  as  can  be  wrought  by  hand,  they  are  worked  by  short  cross 
strokes  on  the  polisher,  and  at  the  same  time  have  a  slow  rotation  re* 
lativ6  to  it.  This  might  be  expected  to  produce  merely  a  spherical 
figure;  but  by  varying  the  length  of  the  stroke,  by  circular  movement, 
elUptic  figure  of  the  polisher,  or  removing  portions  of  its  pitch  cover- 
ing, a  paroboUc  figure  is  obtained.  For  sizes  above  nine  inches  dia- 
meter, the  work  must  be  performed  by  machinery:  but  in  all  which 
Dr.  Robinson  has  seen,  (the  most  remarkable  of  which  are  those  of 
Sir  William  Herschel*  and  Mr.  Orubb,)  the  cross  stroke  is  given  by  a 
lever  moved  by  hand:  and  it  is  supposed  that  perfect  results  cannot 
be  obtained  but  by  the  feeling  of  the  polisher's  action.  Sir  John 
Herschel  is  believed  to  have  nouide  important  additions  to  his  father's 
apparatus;  and  it  is  to  be  hoped  he  will  soon  redeem  his  promise 
(Mem.  R.  Ast  Soc,  vol.  vi,}  of  publishing  his  improvements. 

*  Dr.  RobiiMoa  had  the  good  fortane  to  too  thii  aft  Slouch,  in  1890»  wbib  at  woik  on  a 
twimj4bo(  Bwior. 
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Lord  Oxmaotown  hm  in  many  respects  deviated  from  the  usual 
process.  His  polisher^  of  the  mirror's  diameter,  intersected  by  trans- 
verse and  circular  grooves  into  portions  not  exceeding  half  an  inch 
of  surface,  is  coated,  first,  with  a  thin  layer  of  the  common  optical 
pitchy  and  then  with  a  much  harder  compound.  It  is  worked  on  the 
mirror,  and  counterpoised,  so  that  but  little  of  its  weight  bears;  but 
the  want  of  pressure  is  compensated  by  a  long  and  rapid  stroke. 
The  mirror  revolves  slowly  in  a  cistern  of  water,  maintained  at  a 
uniform  temperature,  to  prevent  the  extrication  of  heat  by  friction. 
The  polisher  moves  slowly  in  the  same  direction,  while  it  is  also  im- 
pelled with  two  rectangular  movements.  The  machine  is  driven  by 
steam,  and  requires  no  superintendence,  except  to  supply  occasional- 
ly a  little  water  to  the  polisher,  and  to  watch  when  the  polish  is  com- 
plete. By  an  induction  from  experiments  on  mirrors  from  six  to 
thirty -six  inches  aperture,  it  was  found  that  if  the  magnitudes  of  the 
transverse  movements  be  ^rd  and  yl^th  of  the  aperture,  and  their 
times  be  to  its  period  of  rotation  as  1  and  1.8  to  37,  the  figure  wilt  be 
parabolic:  but  to  combine  with  this  the  highest  degree  of  lustre,  it  is 
found  necessary  to  apply,  towards  the  close,  a  solution  of  soap  in 
liquid  ammonia,  which  seems  to  exert  a  specific  action. 

The  certainty  of  the  process  is  such,  that  the  solid  mirror  of  thirty- 
six  inches  aperture,  after  being  scratched  all  over  its  surface  with 
coarse  putty,  was,  in  Dr.  Robinson's  presence,  perfectly  polished  in 
about  six  hours,  and  was  placed  in  its  tube  for  examination  without 
any  previous  trial  as  to  quality. 

Lord  Oxmantown  has  preferred  the  Newtonian  to  the  Herschelian 
form,  and,  in  Dr.  Robinson's  opinion,  with  good  reason.  In  the  lat- 
ter, the  inclination  of  the  great  mirror  to  the  incident  rays  must  deform 
the  image,*  and  it  is  now  known,  that  even  with  faint  objects  sharp 
definition  is  of  high  importance.  It  should,  in  fact,  be  a  segment  of  a 
paraboloid,  exterior  to  the  axis;  and  though  a  theorem  of  Sir  William 
Hamilton  (Trans.  Roy.  Irish  Acad.,  vol.  xv.,  p.  97)  might  seem  to  in- 
dicate mechanical  means  of  approximating  to  the  figure,  yet  Dr. 
Robinson  fears  there  would  be  greater  difficulty  in  applying  them 
than  in  enlarging  the  aperture  of  the  Newtonian,  so  as  to  make  up  for 
the  loss  of  light.  Another  serious  objection  is,  that  in  the  Herschelian 
the  observer's  position  at  the  mouth  of  the  tube  must  cause  currents 
of  heated  air,  which  will  materially  interfere  with  sharpness  of  defi- 
nition. 

As  to  the  loss  of  light  by  the  second  reflection,  Dr.  Robinson  thinks 
it  has  been  much  overrated,  and  expresses  a  wish  that  a  careful  set 
of  experiments  were  made  on  reflection  by  plane  specula  at  various 
incidences,  on  prisms  of  total  reflection,  and  the  achromatic  prisms, 
proposed  as  a  substitute  by  Sir  David  Brewster. 

As  to  the  rest  of  the  instrument,  it  may  suffice  to  say,  that  it  bears 
a  general  resemblance  to  that  of  Ramage,  but  that  the  tube,  gallery, 

*  Any  one  who  haa  a  Newtonian  telescope  can  ▼erify  this,  by  inclining  a  little  the  gjeafc 
minor,  so  however  as  not  to  pass  the  edge  of  the  plane  mirror  by  the  pencil.  In  Lord  Oz- 
mantown's  instrument,  an  inclination  of  11'  sensibly  injures  it;  were  it  Herschelian^  the  in* 
dinatioa  must  be  S^  1 1'* 
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and  vertical  axis  of  the  stand  are  counterpoised,  so  that  one  man  can 
easily  work  it,  notwithstanding  its  enormous  bulk.  The  specula, 
when  not  in  use,  are  preserved  from  moisture  or  acid  vapours,  by 
connecting  their  boxes  with  chambers  containing  quicklime,  which  is 
occasionally  renewed.  This  arrangement  (which  also  occurred  to  Dr. 
Robinson,  and  has  been  for  several  years  applied  by  him  to  the  Ar- 
magh reflector,)  appears  to  be  very  effective  in  preserving  the  polish. 

In  trying  the  performance  of  the  telescope.  Dr.  Robinson  had  the 
advantage  of  the  assistance  of  one  of  the  most  celebrated  of  British 
astronomers.  Sir  James  South ;  but  they  were  unfortunate  in  respect 
to  weather,  as  the  air  was  unsteady  in  almost  every  instance;  the 
moonlight  was  also  powerful  on  most  of  the  nights  when  they  were 
using  it.  After  midnight,  too,  (when  large  reflectors  act  best,)  the 
sky,  in  general,  became  overcast.  The  time  was  from  October  29th 
to  November  8th. 

Both  specula,  the  divided  and  the  solid,  seem  exactly  parabolic, 
there  being  no  sensible  difference  in  the  focal  adjustment  of  the  eye- 
piece with  the  whole  aperture  of  thirty-six  inches,  or  one  of  twelve; 
in  the  former  case  there  is  more  flutter,  but  apparently  no  difference 
in  definition,  and  the  eyepiece  comes  to  its  place  of  adjustment  very 
sharply. 

The  solid  speculum  showed  »  Lyras,  round  and  well  defined,  with 
powers  up  to  1000  inclusive,  and  at  moments  even  with  1600;  but 
the  air  was  not  fit  for  so  high  a  power  on  any  telescope.  Rigel,  two 
hours  from  the  meridian,  with  600,  was  round,  the  field  quite  dark, 
the  companion  separated  by  more  than  a  diameter  of  the  star  from 
its  light,  and  so  brilliant  that  it  would  certainly  be  visible  long  before 
sunset,  f  Orionis,  well  defined,  with  all  the  powers  from  200  to  1000, 
with  the  latter  a  wide  black  separation  between  the  stars;  32  Orionis 
and  31  Canis  minoris  were  also  well  separated. 

It  is  scarcely  possible  to  preserve  the  necessary  sobriety  of  lan- 
guage, in  speaking  of  the  moon's  appearance  with  this  instrument, 
which  discovers  a  multitude  of  new  objects  at  every  point  of  its  sur- 
face. Among  these  may  be  named  a  mountainous  tract  near  Ptolemy, 
every  ridge  of  which  is  dotted  with  extremely  minute  craters,  and 
two  black  parallel  stripes  in  the  bottom  of  Aristarchus. 

The  Georgian  [Herschel]  was  the  only  planet  visible;  its  disk  did  not 
show  any  trace  of  a  ring.  As  to  its  satellites  it  is  difficult  to  pronounce 
whether  the  luminous  points  seen  near  it  are  satellites  or  stars  with- 
out micrometer  measures.  On  October  29th,  three  such  points  were 
seen  within  a  few  seconds  of  the  planet,  which  were  not  visible  on 
November  5th ;  but  then  two  others  were  to  be  traced,  one  of  which 
could  not  have  been  overlooked  in  the  first  instance,  had  it  been  in 
the  same  position.  If  these  were  satellites,  as  is  not  improbable,  there 
would  be  no  great  difficulty  in  taking  good  measurement  both  of 
their  distance  and  position. 

There  could  be  little  doubt  of  the  high  illuminating  power  of  such 
a  telescope,  yet  an  example  or  two  may  be  desirable.  Between  i^ 
and  i«  Lyras,  there  are  two  faint  stars,  which  Sir  J.  Herschel  (Phil. 
Trans.,  1824)  calls  "debilissima,'*  and  which  seem  to  have  been,  at 
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that  tioiei  the  only  set  visible  ia  the  tweaty-foot  reflector.  These^  a^ 
the  altitude  of  18^,  were  visible  without  an  eye-gUiaSf  and  also  when 
the  aperture  was  contracted  to  twelve  inches.  With  an  aperture  of 
eighteen  inches,  power  600,  they  and  two  other  stars  (seen  in  Mr. 
Cooper's  achromatic  of  13.2  aperture,  and  the  Armagh  reflector  of  15) 
are  easily  seen.  With  the  whole  aperture,  a  fifth  is  visible,  which 
Dr.  Robinson  had  not  before  noticed.  November  5th,  strong  moon- 
light. 

In  the  nebula  of  Orion,  the  fifth  star  of  the  trapezium  is  easily  seen 
with  either  speculum,  even  when  the  aperture  is  contracted  to  eighteen 
inches.  The  divided  speculum  will  not  show  the  sixth  with  the 
whole  aperture,  on  account  of  that  sort  of  disintegration  of  large  stars 
already  noticed,  but  does,  in  favourable  moments,  when  contracted 
to  eighteen  inches.  With  the  solid  mirror  and  whole  aperture,  it 
stands  out  conspicuously  under  all  the  powers  up  to  1000,  and  even 
with  eighteen  inches  is  not  likely  to  be  overlooked. 

Comparatively  little  attention  was  paid  to  nebulae  and  clusters, 
from  the  moonlight,  and  the  superior  importance  of  ascertaining  the 
telescope's  defining  power.  Of  the  few  examined  were  13  Messier, 
in  which  the  central  mass  of  stars  was  more  distinctly  separated,  and 
the  stars  themselves  larger  than  had  been  anticipated;  the  great  ne- 
bula of  Orion  and  that  of  Andromeda  showed  no  appearance  of  reso- 
lution, but  the  small  nebula  near  the  latter  is  clearly  resolvable.  This 
is  also  the  case  with  the  ring-nebula  of  Lyra;  indeed.  Dr.  Robinson 
thought  it  was  resolved  at  its  minor  axis:  the  fainter  nebulous  matter 
which  fills  it  is  irregularly  distributed,  having  several  stripes  or  wisps 
in  it ;  and  there  are  four  stars  near  it,  besides  the  one  figured  by  Sir 
John  Herschel  in  his  catalogue  of  nebulas.  It  is  also  worthy  of  notice, 
that  this  nebula,  instead  of  that  regular  outline  which  he  has  there 
given  it,  is  fringed  with  appendages,  branching  out  into  the  surround- 
ing space,  like  those  of  13  Messier,  and  in  particular,  having  prolonga- 
tions brighter  than  the  others  in  the  direction  of  the  major  axis,  long- 
er than  the  ring's  breadth.  A  still  greater  difiterence  is  found  in  1 
Messier,  described  by  Sir  John  Herschel  as  "a  barely  resolvable  clus- 
ter,^' and  drawn,  fig.  81,  with  a  fair  elliptic  boundary.  This  tele- 
scope, however,  shows  the  stars  as  in  his  fig.  89,  and  some  more 
plainly,  while  the  general  outline,  besides  being  irregular  and  fringed 
with  appendages,  has  a  deep  bifurcation  to  the  sQuth. 

From  these  and  some  other  discrepancies,  Dr.  Robinson  thinks  it 
of  great  importance  that  the  globular  nebulas  and  clusters  should  be 
all  carefully  reviewed,  as  it  is  chiefly  from  their  supposed  regularfty 
that  the  hypothesis  of  the  condensation  of  nebulous  matter  into  suns 
and  planets  has  surisen;  an  hypothesis  which  he  thinks  has,  in  some 
instances,  been  carried  to  an  unwarrantable  extent. 

On  the  whole,  he  is  of  opinion  that  this  is  the  most  powerful  tele- 
scope that  has  ever  been  constructed.  So  little  has  been  published 
respecting  the  performance  of  Sir  W.  HerschePs  forty-foot  telescope, 
that  it  is  not  easy  to  institute  a  comparison  with  thaty  the  only  one 
that  can  fairly  be  made  to  compete  with  it  But  there  are  two  facts 
on  record  which  lead  to  the  inference  that  it  was  deficient  in  defining 
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power :  one,  the  low  power  used,  which  Dn  Robinson  thinks  vas  not 
above  370;  the  other,  the  circumstance  that  neither  the  fifth  nor  sixth 
stars  of  the  trapezium  of  the  nebula  of  Orion  were  shown  by  it.  As 
to  light,  there  is  no  reason  to  believe  that  the  composition  of  the  forty- 
foot  mirror  was  as  reflective  as  that  of  the  twenty  foot;  and  if  Dr. 
Robinson  be  correct  in  the  opinion,  that  the  latter*  did  not  show  the 
fifth  star  easily,  or  the  sixth  at  all,  and  that  it  only  exhibited  the  ^de- 
bilissima"  and  one  star  near  the  ring  nebula,  then  it  has  decidedly 
less  illuminating  power  than  eighteen,  perhaps  not  more  than  fourteen 
inches  aperture  of  Lord  Oxmantown*s  mirror,  notwithstanding  the 
loss  of  light  in  that  by  the  reflection  at  the  second  speculum. 

However,  any  question  about  this  optical  pre-eminence  is  likely 
soon  to  be  decided,  for  Lord  Oxmantown  is  about  to  construct  a  tele- 
scope of  unequalled  dimensions.  He  intends  it  to  be  six  feet  aper- 
ture, and  fifty  feet  focus,  mounted  in  the  meridian,  but  with  a  range 
of  about  half  an  hour  on  each  side  of  it.  If  he  succeeds  in  giving  it 
the  same  degree  of  perfection  as  that  which  he  has  attained  in  the 
present  instance,  which  is  exceedingly  probable,  it  will  be  indeed  a 
proud  achievement;  his  character  is  an  assurance  that  it  will  be  devo- 
ted, in  the  most  unreserved  manner,  to  the  service  of  astronomy ; 
while  the  energy  that  could  accomplish  such  a  triumph,  and  the  lib- 
erality that  has  placed  his  discoveries  in  this  diflicult  art  within  reach 
of  all,  may  justly  be  reckoned  among  the  highest  distinctions  of  Ire- 

^^^d*  Lond.  and  Ed.  PhUos.  Mag.,  Jan.,  1842. 


Lieutenant  Becker^ s  Horizon  for  •Astronomical  Observations  at  Sea 
or  on  Shore.     Made  by  Carey,  Optician^  Strand, 

The  following  is  a  representation  of  the  sextant,  with  horizon  at- 
tached to  it  for  observation  : 

Directions  for  attaching  the  Horizon  to  the  Sextant. 

1.  Unscrew  the  cover  of  the  small  conical  cistern  6,  without  remov- 
ing it  from  its  case,  and  see  that  the  surface  of  the  oilt  in  it  is  rather 
higher  than  the  aperture  communicating  with  the  inverted  cistern  into 
which  the  oil  is  to  flow,  when  holding  up  the  arch  of  the  sextant  to 
read  ofi".    Leave  the  cistern  in  its  place. 

2.  Take  the  sextant  from  its  case,  and  screw  the  telescope  into  its 
place. 

3.  Fix  the  tube  a,  containing  the  horizon,  in  its  place  on  the  sex- 
tant, at  the  back  of  the  horizon  glass,  the  feet  at  the  back  of  the  plate 
being  inserted  in  their  sockets,  and  secure  it  there  by  means  of  the 
screw  c.  Raise  the  sliding  screen  at  the  end  of  the  tube  a  to  a  proper 
height,  so  as  to  admit  a  sufiicient  degree  of  light  to  the  tube. 

4.  Hook  the  cistern  b  in  its  place  at  the  side  of  the  tube  a,  pre- 
viously immersing  the  pendulum  in  the  oil  which  it  contains.  Be 
careful  that  the  pendulum  is  previously  allowed  to  shake  about  as 

*  In  its  original  slate,  not  as  imprared  by  the  mora  perfect  means  latterly  emjdojred  by 
Sir  Jobn  Henchel. 

t  Oil  of  Almonds, 


Lieutenant  Becher^s  Horizon. 
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Uttle  as  possible,  llie  intention  of  immersing  the  pendulum  in  the 
oil,  is  to  enable  the  observer  to  control  its  movement,  which,  from  the 
extreme  delicacy  of  its  suspension,  would  otherwise  be  impossible* 


5.  If  at  night,  and  the  lamp  d  be  required,  having  lit  the  lamp,*  if 
the  light  be  too  strong,  it  may  be  subdued  by  placing  a  screen  of  pa- 
per, or  two  if  necessary,  over  the  colored  glass  inside  its  cap,  which 
may  be  unscrewed  for  the  purpose.  There  is  also  a  sliding  screen  t 
at  the  end  of  the  tube  a,  which,  by  being  moved  up  or  down,  assists 
in  preventing  too  much  light  from  passing  up  the  tube.  The  light  of 
the  lamp  wiQi  this  also  may  be  reduced  to  a  sujSicient  strength,  so  as 
not  to  overpower  the  rays  from  the  moon,  or  star,  on  the  horizon  glass 
of  the  sextant  A  greater  degree  of  shade  may  be  necessary  in  bring- 
ing down  the  moon,  or  star,  than  afterwards  for  observation.  The 
lamp  being  ready,  slide  its  leg  into  its  place  at  the  back  of  the  inverted 
cistern.  The  lamp  will  then  hang  in  its  proper  place  for  the  obser- 
vation, and  on  holding  the  arch  of  the  sextant  up  to  read  off,  will  pre^ 
serve  its  vertical  position. 

The  face  of  the  sextant  must  never  be  inclined  downward  while  the 
horizon  with  its  cistern  is  attached,  as  in  that  case  the  oil  will  be  lost 
from  it. 

Method  of  Using  the  Instrument. — In  the  construc- 
tion of  the  horizon  it  is  assumed  that  when  an  obser- 
vation is  made  with  the  horizon  of  the  sea,  that  horizon 
forms  a  diameter  to  the  field  of  the  telescope,  the  sun 
being  seen  on  it  as  in  the  adjacent  figure.  The  long 
axis  of  the  telescope  fixed  in  the  instrument^  would  then 


*  Four  threads  are  stiffieiant  for  tke 

,  t  '^^^  tereen  being  nised  or  deprewed  regulatM  .Uw  dogree  of  light  aho  for  day  ob«enra- 
ioOf  md  at  a  proper  height  will  prevent  a  borr  on  the  hornon  arising  from  too  much  light. 
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be  horizontal,  bat  for  the  known  angle  of  the  dip  of  the  horizon,  by 
which  the  altitude  is  corrected.  The  same  position  of  the  telescope 
is  thus  obtained: — A  line  for  the  horizon  formed  by  the  upper  edge 
of  the  slip  of  metal,  at  right  angles  to  the  plane  of  the  instrument,  and 
in  the  plane  of  the  axis  of  the  telescope,  was  assumed  beyond  the 
horizon  glass,  and  a  small  pendulum,  carrying  an  arm  at  an  angle 
of  90°;  to  which  was  fixed  another  slip  of  metal,  the  upper  edge  of 
which  is  at  right  angles  to  the  pendulum,  was  placed  beyond  it.  The 
pendulum  having  free  motion  in  any  direction,  the  observer  has  to 
bring  the  upper  edge  of  the  slip  of  metal  attached  to  the  pendulum  in 
exact  contact  with  the  line  above  mentioned,  or  in  other  words,  he 
has  to  bring  the  upper  edges  of  the  two  slips  of  metal 
into  one,  and  at  the  same  time  he  is  to  make  his  obser- 
vation by  bringing  down  the  image  of  the  reflected 
object  which  he  is  observing  upon  it.  If  that  object 
be  the  sun,  it  will  appear  thus : — 

As  the  observer  has  thus  to  form  his  horizon  at  the 
instant  of  observation,  in  observing  on  board,  he  should 
get  into  that  part  of  the  ship  where  there  is  the  least  motion,  and  es- 
pedally  in  a  place  screened  from  the  wind.  He  may  be  seated  or 
not,  at  pleasure,  but  he  will  find  that  he  has  more  control  over  the 
movement  of  the  pendulum  when  the  arm  holding  the  instrument  is 
supported  on  his  knee,  or  by  some  convenient  part  of  the  vessel.  In 
observing  on  shorcj  he  must  also  be  careful  to  screen  himself  from 
the  wind. 

The  observer  will  readily  see  when  the  upper  edge  of  the  slip  of 
metal  is  below  the  line  of  the  horizon,  and  by  altering  the  position  of 
the  instrument,  can  bring  the  former  up  to  the  latter;  but  as  the  metal 
slip  would  prevent  the  horizon  line  being  seen  when  the  upper  edge 
is  above  it,  a  small  piece  has  been  cut  out  of  it,  or,  in  other  words,  a 
notch,  or  aperture,  has  been  made  in  this  edge,  so  that  the  observer 
can  see  the  horizon  line  in  that  aperture,  when  the  horizon  line  is 
below  that  edge,  and  can  rectify  it  by  again  altering  the  position  of 
his  instrument. 

It  may  be  right  to  state  here  that  the  great  precision  attainable  with 
this  horizon,  may  be  attributed  to  the  application  of  the  lens  at  the 
end  of  the  tube,  next  the  horizon  glass,  which  allows  of  the  magni- 
fying power  of  the  telescope  being  used  for  the  observation. 

Xaat  Mag.  Aug.  1841. 
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LIST  OF  AMERICAN  PATENTS    WHICH  ISSUED   IN   APRIL,   184U 

With  Remarks  and  Exemplifications  by  the  Editor. 


\.  For  an  improvement  in  the  Press;  William  C.  Van  Hoesen,  Cats- 
kill,  Greene  county.  New  York,  April  2. 
A  shaft  runs  across  the  frame  of  this  press,  and  on  eadi  end  of  it 

there  is  a  scroll  wheels  which  receives  a  chain,  or  rope,  that  passes 
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around  a  pulley  at  the  top  of  the  frame,  then  under  another  pulley, 
attached  to  eaeh  end  of  the  follower,^ and  is  then  made  fast  to  the  up- 
per part  of  the  frame.  On  one  end  of  the  shaft  of  the  scroll  wheels 
there  is  a  large  wheel,  called  the  «« power  wheel,''  from  which  a  chain, 
or  rope,  passes  to  a  capstan,  or  other  first  mover. 
The  claim  is  to  the  << combination  of  the  power  and  scroll  wheels.'^ 


2.  For  an  improvement  in  the  Current  Water  Wheel  for  Mills;  No- 
adiah  N.  Hubbard,  Randolph,  Portage  county,  Ohio,  April  2. 

This  patent  was  obtained  for  an  improvement  in  the  manner  of 
applying  chutes  to  the  spiral  current  wheel.  Heretofore  two  chutes 
have  been  placed  at  the  forward  part  of  the  screw,  so  as  to  concentrate 
the  current ;  but  in  all  cases  the  current  thus  concentrated  has  been 
thrown  upon  the  first  thread  of  the  screw,  and  the  present  improve- 
ment is  in  so  placing  these  chutes  that  the  current  shall  be  directed 
upon  difierent  parts  of  the  length  of  the  thread.  The  patentee  says; 
"  I  am  aware  that  the  force  of  the  current  to  be  thrown  upon  a  wheel 
has  been  increased  by  chutes  placed  at  an  angle  with  the  axis  of  the 
wheel,  so  as  to  concentrate  the  current  upon  it,  and  this  I  do  not, 
therefore,  claim'  as  my  invention ;  but  what  I  do  claim  as  my  inven 
tion,  and  desire  to  secure  by  letters  patent,  is  the  employment  of  two 
or  more  sets  of  chutes,  or  regulators,  in  combination  with  a  spiral 
wheel,  so  as  to  throw  the  current  upon  different  parts  of  the  thread, 
or  spiral,  along  its  length,  as  described." 


3.  For  a  method  of  JVetting^  Flannels  and  other  Cloths  previous  to 
Scouring  or  Milling ;  Joseph  W.  Hale,  Haverhill,  Massachusetts, 
April  2. 

A  colander,  pierced  with  numerous  small  holes,  is  attached  to  a 
reservoir,  or  tank,  of  water,  by  means  of  a  pipe,  the  orifice  of  which 
is  regulated  by  a  valve,  to  which  a  cord  is  attached  having  a  weight 
at  its  opposite  end,  for  the  purpose  >of  keeping  the  valve  opened  when 
desired.  A  roller  is  placed  at  one  end  of  the  frame,  and  two  at  the 
other  end,  and  the  cloth  in  going  from  the  single  roller  to  the  double 
set,  by  which  it  is  drawn  through  regularly,  passes  under  the  colan- 
der and  receives  the  spray  from  it. 

The  claim  is  to  the  combination  of  the  tank,  or  reservoir,  valve, 
rollers,  and  the  colander. 

4.  For  improvements  in  the  machine  for  Cutting  CracArers,- William 

Perkins,  Boston,  Massachusetts,  April  2. 

A  shaft  that  runs  across  the  frame  of  the  machine  gives  motioii  to 
another  shaft,  on  which  is  a  segment  cog  wheel  that,  takes  into  a  cog 
wheel  on  an  under  feed  roller,  and  from  this  motion  is  communicated 
to  the  upper  feed  roller,  and  th&  apron  that  carries  the  dough  luider 
the  stamping  apparatus,  and  conveys  the  cut  crackers  froni  under  it. 
As  the  wheel  that  communicates  motion  to  the  under  feed  roller  has 
cogs  only  on  a:  part  of  its  circumference,  the  dough  will  be  fed  at  in- 
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tenralsy  and  those  intervals  are  made  to  conespond  with  the  time  re* 
quired  to  stamp  the  crackers,  which  is  effected  by  a  cam  on  each  end  of 
the  shaft  of  the  segment  wheel,  said  cam  actuating  a  lever  connected, 
by  a  rod,  with  a  toggle-joint  that  operates  the  stamping  apparatus. 

The  claim  is  to  <<the  arrangement  of  machinery  which  gives  mo- 
tion to  the  feed  rollers  and  endless  apron,  in  combination  with  the 
arrangement  of  machinery  which  operates  the  stamping  apparatus;  and 
also  to  operating  the  feed  rollers  and  endless  apron,  so  that  they  may 
be  alternately  at  rest  and  in  motion,  by  means  of  a  geared  pinion, 
having  a  portion  of  the  teeth  of  its  circumference  removed,  in  connex- 
ion with  the  other  machinery  intervening  between  said  pinion,  feed 
rollers  and  apron;  also  operating  the  stamping  apparatus  by  means 
of  a  cam  or  cams,  in  connexion  with  the  toggles  and  other  interven- 
ing machinery*" 

5.  For  an  improvement  in  the  Tuyere  for  Forges;  Elias  Kaighn, 
Camden,.  Gloucester  county,  New  Jersey,  April  2. 

The  ash  box  of  the  forge  is  to  be  surrounded  by  a  flue,  which  has 
an  opening  to  receive  the  nose  of  the  bellows,  and  the  blast  passes 
from  the  flue  into  the  ash  box,  through  apertures  made  in  the  sides 
thereof,  and  from  the  ash  box  into  the  fire,  through  holes  made  for 
that  purpose  in  its  top  plate;  the  ash  box  has  a  bottom  which  is  re- 
movable at  pleasure. 

Claim. — ^<  What  I  claim  as  my  improvement,  and  wish  to  secure  by 
letters  patent,  is  the  construction  of  the  tuyere  with  a  flue  surrounding 
the  ash  box,  in  combination  with  said  ash  box,  as  set  forth.  Also,  in 
combination  with  the  foregoing,  the  arrangement  with  the  upper  sur- 
face of  the  tuyere,  as  the  hearth  of  the  forge,  and  the  perforated  cover 
for  admitting  air  to  the  flame,  &c.,  as  set  forth." 


6.  For  a  Cattle  Pump;  Shively  Stadon,  Greenwood,  Columbia  coun- 
ty, Pennsylvania,  April  2. 

The  patentee  says: — **In  my  apparatus  the  weight  of  a  single  ani- 
mal, or  of  more  than  one,  is  made  effective  in  the  raising  of  water, 
by  their  standing  upon  a  movable  platform,  close  to  which  the  trough 
is  situated,  from  which  they  are  to  drink,  said  platform  being  so  con- 
nected with  a  pump  as  that  by  its  depression  it  shall  operate  upon 
the  pistons  of  the  pump,  and  of  course  give  a  supply  of  water." 

The  claim  refers  throughout  to  the  drawings,  and  is  confined  to  the 
special  arrangement  of  the  apparatus,  as  described  and  represented. 


7.  For  a  mode  of  HeaRng  Reducible  Hernia;  Zophar  Jayne,  M.  D., 
Greene  county,  Illinois,  April  2. 

The  claim  affords  a  sufficiently  clear  description  of  the  improved 
mode  of  healing  reducible  hernia,  and  is.  in  the  following  words: 

<<  What  I  claim  as  my  invention,  and  desire  ta  secure  by  letters 
patent,  is,  first  the  injecting  into  the  hemiied  or  pejDitonial  sac^  or  into 
the  common  cellular  membrane,  or  paits  in,  at,  or  ab«ut)  the  al)d(Miiinal 
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or  ftmonil  ringSy  of  opeoings^  wherever  the  hernia  may  oocar^  of  an 
essential  oil,  ojp  other  stimulating  or  exciting  fluid,  for  the  purpose 
herein  fuUy  set  forth,  whether  the  same  be  done  or  injected  by  means 
of  the  syringe  herein  described,  or  by  any  other  instrument  adapted 
to  that  purpose ;  and  secondly,  I  claim  the  constructing  and  using  of  a 
syringe  for  the  above  purpose,  having  a  sliarp-pointed  beak,  and  a 
lateral  opening  therein,  substantially  as  describecL 

8.  For  an  apparatus  for  Heating  Water  and  Steaming  Vegetables; 
Asa  Munger  and  James  S.  Marsh,  Auburn,  Cayuga  county,  New 
York,  April  2. 

This  apparatus  consists  of  a  boiler  made  of  two  concentric  cylinders, 
the  space  between  the  two  being  for  the  water,  and  the  furnace  being 
arranged  within  the  inner  cylinder.  A  tubular  worm  is  coiled  within 
the  first  chamber,  its  upper  and  lower  ends  opening  into  the  boiler. 
Two  tubes  branch  off  from  the  boiler,  one  from  the  top  and  the  other 
from  near  the  bottom,  and  connect  with  the  bottom  of  a  tub,  from 
which  the  steam  is  conveyed,  by  a  pipe,  to  the  steaming  apparatus. 

Claim. — **  We  do  not  claim  to  be  the  inventors  of  the  worm  in  the 
fire  chamber,  nor  of  the  combination  of  the  tub  and  boiler,  without 
the  worm,  but  what  we  do  claim  as  our  invention,  and  desire  to  secure 
by  letters  patent,  is  the  combii^ation  of  the  worm  in  the  fire  cham- 
ber with  the  boiler  and  tub,  for  the  purpose  and  in  the  manner  set 
forth." 


9.  For  an  improvement  in  the  Joints  of  Spectacle  Frame^p  Thomas 
Eltonhead,  Baltimore,  Maryland,  April  2. 

"It  has  heretofore  been  the  practice  in  forming  the  frames  of  spec- 
tacles of  metal  to  divide  the  end-pieces,  which  are  soldered  to  the 
rims  containing  the  glasses  into  two  parts,  and  to  connect  these  two 
parts  together  by  means  of  a  screw.  The  joint  pin  has  been  affixed 
to  one  of  these  parts,  and  the  side,  or  temple  pieces,  have  had  the  tubes 
through  which  the  joint  pin  passes  soldered  to  them.  In  my  im- 
proved construction  I  make  the  end  pieces  solid,  instead  of  dividing 
them  into  two  parts,  and  into  this  solid  piece  I  file  a  notch,  to  receive 
the  end  of  the  ten^ple  piece,  which  is  to  be  adapted  thereto,  and  a  hole 
drilled  through  for  receiving  ihe  joint  pin." 

The  claim  is  to  this  manner  of  forming  the  joints,  which  not  only 
abridges  the  labor  in  making  them,  but  leaves  the  metals^  in  a  con- 
densed state,  it  not  being  heated  after,  having  been  hardened  under 
the  hammer.    The  glasses  are  to  be  snapped  in  like  watch  glasses. 

10.  For  improvements,  in  Corselets  Jbr  Medical  purposes;  Alanson 
Abbe,  Worcester,  Massachusetts,  April  2. 

The  patentee  informs  us.  that  "the  corselet  consists  of  a  back  piece, 
and  two  side  ^ces,  which  are  united  to,  and  open  from,  the  back 
piece  by  a  hiog49  of  metal,  ebth,  or  other  material^  fixed  at  the  top, 
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and  in  frwi  are  laced  with  strings.  These  are  made,  when  camiect- 
ed,  .to  enclose  the  breast,  shoulders,  and  the  upper  part  of  the  back, 
and  are  adjusted  to  the  shape  of  the  wearer,  so  as  to-  represent  the  fig- 
ure of  the  body  of  a  well  formed  person.  The  CM-selet  affords  a  sup- 
port to  the  frame,  and  may  be  advantageously  used  to  prevent,  or 
remedy,  distortions  of  the  spine  or  chest." 

The  respective  parts  of  the  corselets  are  formed  in  a  mould  of  metal, 
wood,  plaster,  or  other  suitable  material,  of  the  desired  form.  The 
claim  is  to  the  ^<mode  of  manufacturing  corselets  by  forming  them  of 
any  suitable  material  upon  a  mould,  or  between  double  moulds,  as 
specified." 

11.  For  an  improvement  in  the  Cheese  Pressj^iob  Arnold,  Harmony, 
Cbataque  county,  New  York,  April  2. 

The  bed  of  this  press  is  movable,  as  is  also  the  follower.  TTie  bed 
slides  up  and  down,  and  has  a  cog  wheel,  or  pinion,  at  each  end,  the 
axes  of  which  wheels  have  their  bearings  in  the  bed;  these  wheels 
gear  into  two  permanent  racks  attached  to  the  sides  of  the  frame,  and 
as  the  bed  of  the  press  slides  up  and  down,  the  cog  wheels,  or  pinions, 
are  turned  by  the  racks.  There  are  two  levers  under  the  bed,  and 
two  above  the  follower  of  the  press.  The  levers  above,  and  those 
below,  are  connected  together  by  rods,  or  links,  joined  to  one  of  their 
ends,  the  other  end  of  each  pair  being  connected,  by  means  of  ropes, 
or  chains,  with  the  arbor  of  the  cog  wheel  on  each  side  of  the  bed. 
The  fulcra  of  the  upper  levers  are  in  the  follower,  and  those  of  the 
lower,  in  the  bed  of  the  press.  The  result  of  this  arrangement  is,  that 
any  weight  placed  on  the  movable,  or  sliding,  bed,  will  cause  it  to 
descend,  which  will  turn  the  wheels,  and  by  means  of  the  ropes,  or 
chains,  on  their  arbors,  the  ends  of  the  levers  to  which  the  chains  are 
attached  are  drawn  together,  and  as  their  opposite  ends  are  connect- 
ed together,  the  follower  is  forced  down  upon  the  cheese,  or  other 
articles  placed  on  the  bed. 

Claim. — ^^^What  I  claim  as  my  improvement,  and  wish  to  secure  by 
letters  patent,  is  the  combining  of  two  sets  of  levers,  one  set  being  ar- 
ranged above  the  follower,  and  tbe  other  below  the  movable  bed,  or 
press  bottom,  with  the  aforesaid  follower  and  movable  bed,  and  said 
levers  being  connected  and  operated  as  set  forth.' 
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12.  For  improvements  in  the  Boiary^  Steam  Engine;  Isaac  N.  Whit- 
tlesay,  Vincennes,  Kno;^  county,  Indiana,  April  2. 

"The  general  construction  of  my  improved  engine,"  the  patentee 
says,  "is  similar  to  that  of  some  others  which  have  been  heretofore 
constructed,  but  I  have  made  such  improvements  thereon  as  are  in- 
tended and  calculated  to  obviate  some  of  the  difficulties  which  have 
been  experienced  in  its  action.  The  principal  of  these  improvements 
consist  in  the  employment  of  the  steam  to  open  and  close  the  sliding 
valves,  and  in  the  arrangement  of  some  of  the  other  parts  by  which 
its  action  is  governed." 
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Within  a  hoUoir  case,  of  the  usual  coDstmctioHy  ^revolves  a  dnim^ 
which  carries  two  valves,  to  be  operated  by  the  action  of  the  steam^ 
which  action  causes  the  said  inner  dFum,  with  its  shaft,  to  revolve  in 
the  ordinary  way.  The  valves,  which  are  connected  together  by  a 
rod,  slide  into  recesses  made  for  them  in  the  drum,  which  is  hollow 
towards  the  shaft,  for  the  reception  of  a  disk  attached  to  one  of  the 
heads  of  the  outer  drum.  This  disk  is  at  some  distance  irom  the  head 
plate  to  which  it  is  attached,  and  the  space  between  them  is  divided 
by  a  partition,  so  as  to  divide  the  induction  from  the  eduction  pipes. 
The  steam  introduced  through  the  induction  pipe  passes  into  the  hol- 
low space  of  the  inner  drum,  acts  against  the  inner  end  of  one  of  the 
valves,  which  is  thus  forced  out,  and  then  passes  through  a  hole  by 
the  side  of  the  valve  into  the  steam  chamber,  and  impels  the  valve 
and  inner  drum  by  its  reaction  on  a  stop.attached  to  the  inner  periphery 
of  the  outer  drum.  The  openings  which  admit  the  steam  into,  ana 
allow  it  to  escape  from,  the  drum,  must  be  so  regulatedas  to  corres- 
pond with  the  position  of  the  stop.  The  steam  may  ^be  made  to  enter 
the  space  between  the  two  drums  on  either  side  of  the  valves  by  a 
shifting  plate,  which  opens  an  aperture  on  one  side  as  it  closes  the 
one  on  the  other  side,  so  that  by  shilling  this  plate,  the  motion  of  the 
engine  may  be  reversed.  The  claim  refers  throughout  to  the  draw- 
ings. It  is  confined,  however,  to  the  manner  of  protruding  the  valves 
by  the  elastic  force  of  the  steam,  acting  behind  them  by  an  arrange- 
ment of  parts  similar  to  that  above  described;  and  also  to  the  manner 
of  reversing  the  motion  of  tlie  engine,  by  shifting  the  plate,  as  above 
indicated. 


13.  For  an  improvement  in  the  machine  for  Cutting  Staves;  Cephas 

Manning,  Acton,  Middlesex  county,  Massachusetts,  April  10. 

This  machine  cuts  the  staves  from  a  block  of  wood  by  means  of  a 
knife,  or  knives,  attached  to  two  revolving  disks  on  a  shaft.  Between 
the  knife  and  the  shaft  there  is  a  bar,  extending  jfrom  disk  to  disk,  on 
which  two  holders  are  placed,  armed  with  the  necessary  cutters  for 
forming  the  bevel  and  groove,  and  for  cutting  off  the  ends  of  the  staves* 
The  position  of  these  holders  may  be  shifted  on  the  bar,  so  as  to  adapt 
them  to  any  length  of  staves,  they  being  made  fast  by  means  of  a  set 
screw.  The  bar  should  be  so  situated,  with  reference  to  the  cutter, 
which  separates  the  stave  from  the  block,  as  to  cut  the  bevel,  &c.,  be- 
fore the  stave  is  cut  from  the  block. 

The  block  is  moved  forward  by  means  of  levers,  palls,  and  a  rat- 
chet wheel,  which  need  no  description,  and  these  are  so  arranged  aa 
to  be  thrown  in  and  out  of  gear,  at  pleasure,  by  the  aid  of  levers  and 
catches. 

Claim. — ^'l  claim  the  arrangement  of  the  holders  of  the  cutters  for 
forming  the  bevel  and  groove,  and  for  cutting  off  the  ends  of  the 
staves,  on  curved  or  straight  bars,  or  similar  contrivances,  so  that  they 
may  be  adjusted  to  cut  staves  of  different  lengths,  and  preserve  the 
bilge  of  the  stave,  as  described." 

The  particular  arrangement  of  the  machinery  by  which  the  pall 
and  ratchet  wheels  are  thrown  out  of  gear,  is  also  made  the  subject 
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of  a  dainiy  but  this  we  omit,  as  the  diawings  would  be  necessary  to 
an  understanding  of  it 

14.  For  improvements  in  Lamps  for  burning  Chemical  mixtures, 
or  compositions  of  Alcohol,  Spirits  of  Turpentine,  &c;  Benjamin 
F.  Oreenough,  Boston,  Massachusetts,  April  10. 

The  claims  express  the  character  of  the  improvements  sufficiently 
to  enable  any  one  acquainted  with  the  construction  of  lamps  to  under- 
stand them.     They  are  as  follows : 

"Having described  my  invention,  I  shall  claim — first,  the  placing  of 
a  shoulder  on  the  rod  by  which  the  button  is  supported,  said  shoulder 
being  so  constructed  as  to  set  loosely  on,  and  adapting  the  button  to 
a  projection  on  said  shoulder  in  a  similar  manner,  by  means  of  which 
combined  arrangement,  the  rapid  oxidation  of  the  disk  (which  is  made 
of  platina,)  is  prevented,  as  described.  Second,  guiding  the  adjusting 
rod  of  the  button,  by  passing  the  same  through  a  tube,  whose  lower 
end  is  attached  to  the  bottom  of  the  oil  cup,  or  otherwise  similarly 
arranged,  the  said  tube  extending  upwards  into  and  through  the  cen- 
tral part  of  the  interior  of  the  burner,  the  whole  being  for  the  purpose 
of  permitting  an  iminterrupted  current  of  air  to  act  on  the  inner  sur- 
face of  the  flame.  Third,  the  combination  of  an  adjusting  cone  (ap- 
plied to  the  exterior  tube  of  the  burner  by  a  circular  spring,  or  other 
contrivance  substantially  the  same,  by  which  its  altitude  is  regulated,} 
with  the  adjusting  button,  or  one  whose  elevation  may  be  varied  at 
pleasure;  the  whole  being  arranged  substantially  in  the  manner  and 
for  the  purpose  described.  Lastly,  I  claim  a  cone  constructed  with 
an  extended  cylindrical  base,  having  a  series  of  radial  holes  through 
the  circumference  of  the  same,  and  made  so  as  to  be  adjusted'in  height 
on  the  exterior  tube  of  the  burner  by  means  of  a  circular  shelf  and 
spring,  in  combination  with  a  movable  button,  whose  rod  is  support- 
ed and  guided  by  a  tube,  connected  with  the  oil  cup,  and  whose  ele- 
vation can  be  regulated  by  a  screw,  or  other  suitable  contrivance,  the 
whole  being  constructed  and  arranged  for  the  purpose  and  in  the 
manner  described." 


15.  For  a  machine  for  Harrowing  and  Planting  Seed;  John  F. 

Schermerhom,  and  Rufus  Porter,  City  of  New  York,  April  10. 

In  an  appropriate  frame  there  is  a  cylinder,  armed  with  several  rows 
of  curved  teeth,  which  enter,  and  carry  up,  the  earth,  and  this  is 
knocked  off  by  the  teeth  of  a  smaller  cylinder,  which  pass  between 
the  sets  of  teeth  on  the  main  cylinder.  At  a  short  distance  back 
of  the  said  small  cylinder,  there  is  a  planting  cylinder,  hoppers  and 
coverers,  to  contain,  drop,  and  cover  the  seeds.  For  the  purpose  of 
lifting  the  forward  part  of  the  machine,  to  clear  the  teeth  from  the 
ground,  there  are  two  shoes  jointed  to  the  frame,  and  to  two  levers 
that  are  connected  together  by  a  bar,  by  which  arrangement  the  shoes 
may  be  pressed  down  and  made  to  lift  the  machine. 

Claim. — ^^^What  we  claim  as  our  invention,  and  wish  to  secure  by 
letters  patent,  is  combining  the  large,  or  cutting,  cylinder,  and  the  re- 
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Yolving  shaft  of  spiders,  arranged  as  set  forth  in  an  open  frame,  so 
constructed  as  to  allow  of  their  application  to  the  purpose  specified, 
and  described.  We  also  claim,  in  combination  with  the  foregoing,  the 
hoppers  and  planting  cylinders,  the  whole  being  constructed  as  des- 
cribed. Lastly,  we  claim,  in  combination  with  the  cylinder  and  shaft 
of  spiders,  arranged  as  set  forth,  the  mode  of  raising  the  frame  and 
cylinders  from  the  ground  by  means  of  the  shoes  and  levers;  the  whole 
being  combined^  arranged,  and  operating  substantially  as  described.'' 

16.  For  an  improvement  in  the  T^uss  for  the  cure  of  Prolapsus  Uteri; 
John  A.  Campbell,  Lima,  Livingston  coimty.  New  York,  April  10. 

There  is  in  this  truss  a  body  spring,  of  the  usual  construction/urnish- 
ed  with  a  back  pad.  The  abdominal  pad  is  connected  with  the  body 
spring  by  means  of  a  semi-elliptic  spring,  which  is  attached  to  the 
rim  of  the  pad  at  one  side,  permanently,  and  at  the  other  by  a  screw 
which  passes  through  a  slot  in  the  elliptic  spring,  so  as  to  allow  play 
thereto.  To  the  middle  of  this  semi-elliptic  spring,  and  to  the  upper 
part  of  the  pad  rim,  is  attached  the  adjusting  plate,  which  forms  the 
connexion  with  the  body  spring,  the  screw  which  connects  them  being 
passed  through  a  slot  in  the  said  plate,  for  the  purpose  of  adjustment. 

Claim. — "I  do  not  claim  as  my  invention  either  the  abdominal  or 
the  back  pad,  neither  do  I  claim  the  body  spring;  but  what  I  do  claim 
as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the  arrange- 
ment of  the  semi-elliptic  spring  and  the  spring  adjuster,  in  combination 
with  the  abdominal  pad,  body  spring,  and  back  pad,  for  the  purpose 
of  regulating  the  pressure  of  the  abdominal  pad,  constructed  and  oper- 
ating as  described." 

17.  For  an  improvement  in  the  Windoto  Blind  Fastener;  Sylvanus 
Fansher,  Southbury,  New  Haven  county,  Connecticut,  April  10. 

This  apparatus  consists  in  part  of  a  bar,  which  is  jointed  to  the 
shutter,  near  its  hinged  edge;  the  outer  end  of  this  bar  has  a  loop, 
which  passes  on  to  staples  attached  to  the  window  sill,  and  to  the 
shutter — those  on  the  shutters  are  near  the  edges  that  lap  over  each 
other,  and  correspond,  when  the  shutters  are  closed,  with  two  on  the 
sills,  so  that  the  loop  on  the  end  of  the  bar  may  pass  over  and  em- 
brace the  two,  and  thus  secure  the  shutters.  When  it  is  desired  to 
keep  the  shutters  open,  the  loops  on  the  bars  are  passed  on  to  staples 
near  the  sides  of  the  window. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  above  described  mode  of  fastening  window  shut- 
ters and  blinds,  which  consist  of  the  bar  attached  by  a  joint  to  the 
shutter,  in  combination  with  the  two  sets  of  staples  on  the  window 
sill,  and  the  one  set  on  the  shutters. 


18.  For  an  improvement  in  the  method  of  Casting  Hinges;  Samuel 
Wilkes,  Darleston,  Stafford  county,  England,  April,  1 0,1841.  Patent 
to  run  fourteen  years  from  the  21st  of  January,  1840,  this  being  the 
date  of  the  English  patent. 
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This  patent  is  for  a  mode  of  casting  the  two  sides,  or  flaps,  andfiie 
joint  on  to  an  axis  at  the  same  operation.  A  wroi^t  iron  joint 
pin  is  put  into  the  mould,  and,  in  casting,  the  metal  is  prevented  firom 
running  together  at  the  joints,  by  iron  or  paper  washers  slipped  on 
the  joint  pin ;  and  the  junction  of  the  leaves  between  the  joints  is  pre* 
Tented,  by  means  of  iron  clips,  put  into  the  fla^. 

Claim. — ^  What  I  claim  is  the  mode  of  manufacturing  hinges,  by 
casting  the  two  flaps,  or  sides,  with  their  hinge  joints  at  one  time,  on 
to  a  suitable  axis,  as  described.'' 


19.  For  an  improvement  in  the  machine  for  Pressing  Straw  Braid; 
Henry  H.  Robbins,  M iddleborough,  Plymouth  county,  Massachu- 
setts, April  10. 

For  an  explanation  of  the  leading  features  of  this  improvement, 
we  refer  to  the  claim  only,  which  is  in  the  following  wor^,  viz : — ^  I 
claim  as  my  invention,"  says  the  patentee,  "pressing  straw  braid  by 
means  of  a  polished  revolving  metallic  wheel,  or  roller,  in  combina- 
tion with  a  hollow  metallic  box,  the  upper  side,  or  face,  of  which  is 
'concave  and  polished,  and  which  is  heated  by  the  introduction  of 
steam,  the  concave  face  being  pressed  against  the  periphery  of  the 
wheel  by  means  of  a  bent  lever  and  weight.^ 


jj 


20.  For  an  improvement  in  the  Screw  Prcpellery  for  propelling  Boats, 
Vessels,  &c.;  Ebenezer  Beard,  New  Sharon,  Franklin  county, 
Maine,  April  10. 

A  description  of  the  peculiarities  of  this  improvement  could  not  be 
rendered  clear  without  the  drawings;  but  the  claim  will  enable  those 
who  are  acquainted  with  the  screw  propellors  heretofore  made,  to  un- 
derstand this  modification. 

Claim. — ^*I  shall  claim"  "curving  the  wings  of  the  screw  paddles, 
or  propellers,  in  a  direction  perpendicular  to  the  shaft,  or  axis,  of  re- 
volution, as  described." 


21.  For  improvements  in  the  Cooking  Stove;  M.  C.  Saddler,  Brock- 
port,  Monroe  county,  New  York,  April  10. 

In  this  stove  there  are  two  fire  chambers,  A  A,  (see  diagram,) 
X  placed  side  by  side,  and  two 

ovens,  C  D,  one  above  the 
other,  and  placed  above  the 
fire  chambers,  the  side  flues  of 
the  oven  being  above  the  mid- 
dle of  each  fire  chamber,  and 
that  portion  of  each  fire  cham- 
ber which  is  not  covered  by 
the  ovens,  is  provided  with 
boiler  holes  in  the  usual  way. 
The  bott<»n  of  the  tower  oven 
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is  protected  from  the  action  of  the  fire  by  a  cold  air  flue,  as  will  be 
seen  by  reference  to  the  diagram,  at  E  E^  the  bottom  plates  of  which 
are  curved  down  where  they  meet  in  the  middle  between  the  two  fire 
chambers,  and  leave  but  a  narrow  space,  k,  between  them  and  a  pro- 
jection from  the  bottom  plate  of  the  fire  chamber.  The  valves,  or 
dampers,  ffy  are  hinged  to  the  side  plates  of  the  ovens,  and  bear, 
when  closed,  on  the  top  of  hollow  valve  seats  g^gy  through  which  cold 
air  circulates,  for  the  purpose  of  protecting  them  from  the  injurious 
action  of  the  fire ;  but  when  the  dampers  are  open,  a  flue  is  formed  by 
the  surface  of  the  damper,  the  top  plate  of  the  fire  chamber,  and  the 
side  of  the  oven,  as  at  A,  into  which  cold  air  is  admitted  for  the  same 
purpose. 

Between  the  top  plate  of  the  cold  air  chamber  and  the  bottom  of 
the  lower  oven,  and  between  the  top  of  the  bottom,  and  the  bottom  of 
the  top  oven,  there  are  guard  plates,  t,  t,  which  admit  the  draft  under 
the  middle  of  the  bottom  of  the  oven.  Fire  can  be  made  in  one  or 
both  fire  places;  when  one  only  is  used,  one  of  the  dampers  must  be 
closed. 

Claim. — <«I  do  not  claim  to  be  the  first  to  have  constructed  a  cook- 
ing stove  with  two  fireplaces,  or  chambers  of  combustion,  in  either 
or  both  of  which  fire  might  be  made,  this  having  before  been  done, 
but  not  under  an  arrangement  and  combination  of  parts  similar  to 
that  adopted  by  me ;  but  what  I  do  claim  in  the  above  described  stove, 
and  desire  to  secure  by  letters  patent,  is  the  manner  of  constructing 
and  of  placing  the  cold  air  flue  between  the  chambers  of  combustion 
and  the  ovens  situated  above  and  between  said  fire  chambers,  as 
herein  set  forth.  I  claim,  likewise,  the  making  of  the  valve  seats  hol- 
low, and  the  admitting  of  air  into  them,  in  the  manner  and  for  the 
purpose  described;  and  also  the  protecting  of  the  dampers,  by  consti- 
tuting the  spaces  formed  by  them,  when  opened,  into  cold  air  flues, 
in  the  manner  set  forth.  I  also  claim  the  manner  of  arranging  the 
oven  flues  as  described — that  is  to  say,  the  dividing  of  the  bottom  flue 
plates,  which  I  generally  denominate  the  guard  plates,  into  two  parts, 
so  as  to  cause  the  heated  air  to  enter  the  flues  along  the  middles  of 
the  bottom  oven  plates,  and  to  ascend  on  each  side  of  the  ovens,  as 
herein  made  known.'' 


29.  For  improvements  in  the  machine  for  Planting  Corrty  Sugar 

Beet, and  other  seeds;  Ezra  L.  Miller,  Brooklyn,  New  York,  April 

10. 

On  the  forward  end  of  the  frame  of  this  machine,  and  at  each  side 
of  it,  there  is  a  hopper,  furnished  with  a  slide  for  receiving  and  drop- 
ping the  seeds.  The  slides  are  connected  by  a  small  chain  with  a  spi- 
ral spring,  inclosed  in  a  tube,  which  draws  back  the  slides  afler  they 
have  been  pushed  forward  by  cams  on  the  wheels  of  the  machine, 
which  strike  against  a  lever  in  connexion  with  each  slide.  When 
the  slides  are  relieved  from  the  cam,  they  are  drawn  back  by  the 
spring,  and  strike  against  a  stop,  which  gives  a  jar  to  insure  the  drop- 
ping of  the  seeds.    The  strike,  which  brushes  off  the  surplus  seeds  from 
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the  top  of  the  slide,  a$  it  is  moving  forward  to  drop  them,  is  composed 
of  a  nmnber  of  strips  of  quills,  held  together  in  a  clamp.  An  agitator 
is  employed  to  insure  the  entrance  of  the  seeds  in  the  hole  in  the  slide, 
and  to  prevent  them  from  arching  over,  which  consists  of  a  rod,  with 
a  brush  at  one  end,  which  is  jointed,  and  by  means  oi  a  rod,  or  stan- 
dard, attached  to,  and  moving  with,  the  slide  and  a  connecting  rod, 
this  brush,  or  agitator,  is  moved  over  the  hole  in  the  slide. 

Claim. — <<What  I  claim  as  constituting  my  invention,  and  desire  to 
secure  by  letters  patent,  is — first,  the  manner  in  which  I  have  com- 
bined the  reciprocating  slide,  the  stop,  the  cams  on  the  wheels,  and 
the  spring,  or  springs,  by  which  the  slides  are  operated ;  by  means  of 
which  combination,  an  alternately  slow  and  rapid  motion  is  given  to 
the  reciprocating  slide,  by  the  sudden  arrestuig  of  which  against  the 
stop,  a  concussion  is  produced  when  the  seed  vessel  is  directly  over 
the  dropping  tube,  which  insures  its  falling.  I  also  claim  the  particu- 
lar construction  of  the  spring  strike,  formed  of  elastic  quills,  and  affix- 
ed and  operating  substantially  as  described.  I  also  claim  the  man- 
ner of  constructing  and  operating  the  agitator,  as  described." 


23.  For  a  mode  of  rendering  Casts  and  other  articles  Water  and 
Air  Proof;  Samuel  Goodwin,  city  of  New  York,  April  16. 

This  invention  "  consists  in  making  any  article  that  can  be  cast,  or 
moulded,  perfectly  impervious  to  air,  moisture,  or  decay,  by  saturating 
it  in  a  heated  composition  of  oil  and  rosin.  What  I  claim  as  my  in- 
vention, and  desire  to  secure  by  letters  patent,  is  tlie  mode  of  render- 
ing articles  manufactured  from  cement,  composed  of  the  materials 
specified,  (sand  and  plaster  of  paris,)  or  any  others  substantially  the 
same  in  their  combination,  impervious  to  air,  moisture,  or  decay,  by 
boiling  them  in  a  mixture  of  oil  and  rosin,  as  described."  Casts  of 
plaster  of  paris,  and  its  compounds,  have  often  been  saturated  with 
wax,  drying  oils,  and  varnishes,  and  in  what  particular  the  proposed 
process  differs  from  these,  we  do  not  know,  except  it  be  in  the  boiiingy 
which,  we  apprehend,  will  be  apt  to  decompose  the  plaster,  by  sepa- 
rating from  it  its  combined  water. 


24.  For  an  improvement  in  the  Indicator ^  or  Steam  Oavge,  for  ascer- 
taining the  pressure  of  steam  in  a  boiler ;  George  Bradley,  Pater- 
son,  Passaic  county,  New  Jersey,  April  16. 

This  apparatus  consists  of  a  piston,  which  works  in  a  cylinder  open 
at  one  end  to  the  atmosphere,  and  at  the  other  to  the  steam  in  the 
boiler,  and  this  is  connected,  by  a  slide,  to  a  spring  balance,  provided 
with  a  graduated  scale  and  pointer,  to  indicate  the  pressure  of  the 
steam  in  the  boiler  above  that  of  the  atmosphere. 

Claim. — "What  I  claim  as  my  invention,  and  not  previously  known 
nor  used,  is  an  oscillating  piston,  to  whicl\  is  attached  a  metallic 
spring,  in  such  a  manner  as  to  counterbalance  any  pressure  that  may 
be  communicated  from  the  steam  boiler  to  such  piston,  and  at  the 
same  time  show  what  that  pressure  is  by  means  of  an  index." 
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25.  For  an  improvement  in  the  Cooking  Stove;  John  B.  Bissell^  Ot- 
segOy  New  York,  April  16. 

This  stove  has  two  fire  chambers — one  in  front  of,  and  the  other 
above,  the  oven.  When  the  front  alone  is  used,  the  draught  passes,  by 
means  of  raised  flues,  under  the  boilers,  through  the  upper  fireplace, 
and  out  at  the  stove  pipe;  or,  by  means  of  a  rolling  damper,  which 
closes  the  opening  to  the  upper  fireplace,  and  at  the  same  time  opens 
the  flues  around  the  oven,  it  may  be  carried  down  in  front  of  the  oven, 
under  it,  and  then  up  the  back,  to  the  stove  pipe.  The  draught  from 
the  upper  fireplace  may  pass  either  directly  out  of  the  stove  pipe,  or 
down  the  back  of  the  fireplace,  over  the  oven,  down  the  front,  un- 
der the  bottom,  and  up  the  back,  to  the  stove  pipe. 

Claim. — ^^I  do  not  claim  the  invention  of  the  raised  collars,  or  roll- 
ing or  slide  dampers,  or  either  of  the  fire  chambers,  they,  severally, 
having  been  used  before,  in  diflerent  stoves ;  but  I  do  claim  as  my  in- 
vention and  improvement,  the  method  of  arranging  and  combining 
the  upper  and  lower  fire  chambers  with  each  other,  and  with  the 
fines  around  the  oven,  by  means  of  flues  governed  by  dampers. '^ 


26.  For  improvements  in  Sato  Mill  Bogs;  Damon  A.  Church,  Friend- 
ship, Alleghany  county.  New  York,  April  le. 

In  this  case  we  omit  the  claim,  as  it  refers  throughout  to  the  draw- 
ings, and  could  not  be  understood  without  them.  It  is  limited  to  an 
arrangement  of  levers  for  withdrawing  the  dogs  by  the  motion  of  the 
carriage,  and  also  to  a  particular  arrangement  of  the  parts  for  setting 
the  log. 

27.  For  an  improvement  in  Knife  Handles;  ZenaK.  Murdock,  Mer- 
iden;  New  Haven  county,  Connecticut,  April  16. 

The  subject  of  this  patent  is  a  new  mode  of  making  handles  for 
table  cutlery,  from  plates  of  ivory  instead  of  from  solid  pieces.  Four 
such  plates  are  to  be  put  together  by  tongues  and  grooves,  and  held 
in  place  by  a  cap  at  the  back  end,  and  by  a  ferule  at  the  end  which 
receives  the  knife  or  fork. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  or  method  of  constructing  handles  for  table 
cutlery  from  plates  of  ivory,  or  bone,  &c.,  combined  substantially  in 
the  manner  specified." 

28.  For  an  improvement  in  the  machine  for  Cleaning  and  Drying 

Feathers;  Nathaniel  L.  Manning,  Boston,  Massachusetts,  April  16. 

The  patentee  says:  "  I  shall  claim  as  my  invention  the  mode  herein 
described  of  drying  and  cleansing  feathers,  by  means  of  carbonic 
acid  gas,  hot  air,  and  other  products  of  the  combustion  of  charcoal,  or 
other  suitable  fuel,  introduced  among  the  feathers  during  the  process 
of  whipping  and  separating  them  from  each  other,  in  the  manner  des- 
cribed. Second,  I  claim  whipping  and  separating  the  feathers  from 
each  other,  by  means  of  bows  and  sails  applied  to  a  revolving  shafts 
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which  shaft  shall  remain  in  one  position^  while  revolving,  and  the 
feathers  be  brought  under  the  action  of  the  same,  in  the  box  in 
which  said  shaft  revolves,  in  any  convenient  manner,  or  said  shaft 
may  be  moved  over  the  mass  of  feathers,  and  back  and  forth  through- 
out the  box,  by  means  of  a  band  and  pulley,  or  a  chain  belt  and  cog- 
ged pinion,  operated  as  above  described*  Third,  I  claim  closing  the 
elongated  slots,  or  apertures,  in  the  sides  of  the  box,  so  that  none  of 
the  feathers  may  escape,  or  impede  the  operations  of  the  machinery, 
as  the  revolving  shaft  is  moved  to  and  fro,  by  means  of  a  band  laying 
over  the  same,  and  traveling  over  drums,  or  pulleys,  and  operated  by 
the  revolving  shaft,  as  set  forth." 

We  deem  it  unnecessary  to  add  any  explanatory  remarks,  as  the 
alleged  improvements  are  sufficiently  pointed  out  in  the  above ;  we 
have  no  doubt  that  this  machine  will  be  equally  good  with  some  of 
the  previously  patented  feather  dressers,  which  have  had  their  day, 
and  are  almost  forgotten. 


29.  For  an  improvement  in  the  Screw  Wrench;  LoringCoes,  Spring- 
field, Hampden  county,  Massachusetts,  April  16. 

The  following  is  the  claim  made  under  this  patent.  "Having  thus 
described  my  invention,  I  shall  claim  combining  the  screw,  which 
operates  the  sliding  jaw  (and  which  is  placed  on  one  side  of  the 
shank  upon  which  the  said  jaw  moves,  and  to  the  extremity  of  which 
the  hammer  jaw  is  applied ;)  with  a  female  screw  formed  through  a 
projection  from  the  sliding  jaw,  situated  on  the  same  side  of  the  shank 
with  the  adjusting  screw;  the  said  adjusting  screw  to  be  suitably  sup- 
ported, and  to  have  a  turning,  or  milled,  nut  thereon,  a  portion  of 
whose  edge,  or  periphery,  shall  pass  into  a  notch  or  other  similar 
contrivance,  formed  in,  or  upon,  the  side  of  the  shank  of  the  wrench, 
so  that  the  said  adjusting  screw  may  be  always  kept  in  the  same  po- 
sition, and  when  revolved,  cause  the  lower  jaw  to  slide  on  the  shank, 
as  described." 


30.  For  improvements  in  the  Pump;  Jesse  Reed,  Marshfield,  Ply- 
mouth county,  Massachusetts,  April  16. 

Claim. — "Having  described  my  improvement  in  pumps,  I  shall 
claim:  First. — The  method  of  confining  the  lower  valve  to  its  seat, 
so  that  it  may  be  easily  removed  therefrom,  for  repair  or  other  pur- 
pose, by  means  of  a  spring,  to  which  the  valve  is  connected,  and 
which  rests  on  the  upper  surface  of  the  bottom  of  the  pump  barrel — 
its  end  pressing  against  the  interior  circumference  of  the  barrel,  the 
same  being  arranged  and  constructed  substantially  as  described. 
Second. — I  claim  the  particular  mode,  above  described,  of  construct- 
ing a  pump,  with  an  air  chamber  below  the  lower  box,  into  the  bot- 
tom of  which  chamber  the  pipe  communicating  with  the  cistern,  or 
well,  is  inserted,  or  connected,  in  any  proper"  manner,  and  through 
which  chamber  another  pipe  passes,  the  lower  end  of  which  is  situ- 
ated inunediately  over  the  top  of  the  induction  pipe,  while  the  upper 
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end  is  joined^  or  connected,  to  the  top  of  the  chamber,  the  said  pipe 
Gommuoicatijig  at  top,  with  the  pump  barrel,  the  lower  valve  of  the 
same  being  immediately  over  and  upon  its  ends,  and  at  bottom^  by 
any  sufficient  number  of  holes,  or  orifices;  bored  through  the  same, 
with  the  said  chamber,  through  which  it  passes,  the  whole  being  ar- 
ranged substantially  as  described,  and  for  the  purpose  of  permitting 
the  water,  from  the  cistern,  or  well,  to  rise  into  the  chamber  daring 
the  downward  stroke  of  the  piston,  or  upper  box,  and  otherwise  ope- 
rating in  manner  as  herein  before  explained  and  set  forth;  meaning 
in  the  above,  not  to  claim  the  addition  of  an  air  chamber  to  the  lifting 
pimip,  but  my  particular  mode  of  constructing  and  applying  the 
same,  as  described.  Third. — I  claim  the  method  of  adjusting  the 
pump  handle,  or  lever,  which  raises  and  depresses  the  upper  pump 
box,  by  attaching  said  lever  to  the  top  plate,  or  cover,  of  the  pump 
barrel,  and  arranging  said  plate,  or  cover,  as  described,  so  that  it  may 
be  turned  around,  and  fixed  in  position  by  a  screw  or  other  similar, 
or  suitable,  contrivance,  the  whole  being  constructed  and  operating 
substantially  as  described/' 


31.  For  an  improvement  in  the  Dyeing  Machine;  William  Spencer, 
Lowell,  Middlesex  county,  Massachusetts,  April  17. 

This  improvement  in  the  dyeing  machine  has  been  added  to  a  pa- 
tent granted  on  the  25th  of  September,  1838,  noticed  in  this  Journal, 
vol.  xxiv,  2nd  series,  page  168;  for  an  explanation  of  the  principle  of 
the  machine,  the  reader  is  referred  to  that  article. 

Instead  of  one  vat,  as  described  in  the  original  patent,  there  are  to 
be  several  successive  vats,  and  a  slatted  reel  for  each  vat,  said  reels 
being  so  arranged  that,  by  means  of  counter  weights,  cords,  and  pul- 
leys, they  may  be  drawn  out  of  the  vats.  The  yarn  passes  from  the 
beam  over  a  small  slatted  reel  on  the  edge  of  the  vat,  down  through 
the  dyeing  liquor  under  the  slatted  reel,  then  up  over  another  small 
reel  on  the  other  edge  of  the  vat,  then  through  a  comb  down  under  a 
reel  between  the  vats,  over  a  small  reel  on  the  edge  of  the  next  vat, 
and  so  on  through  the  series.  When  the  operation  commences,  the 
liquor  being  strong,  some  of  the  reels  are  drawn  out,  so  that  the  yam 
is  not  passed  through  all  the  vats,  and  as  the  dyeing  liquor  becomes 
weaker,  the  reels  are  let  down  into  the  vats,  one  after  the  other. 
The  yarn  is  passed  under  reels  between  the  vats,  to  expose  it  to  the 
action  of  the  atmosphere.  The  claim  made  is  to  the  variations  in 
this  arrangement,  from  those  described  in  the  original  patent. 


32.  For  an  improvement  in  the  manner  of  constructing  the  rods  of 
Lightning  Conductors;  Justin  E.  Strong,  Boston,  Massachusetts, 
April  19. 

The  claim  made  under,  this  patent  is  to  <nhe  mode  set  forth  of  con- 
necting  the  joints  of  lightning  conductors,  and  constructing  and  ap- 
plying the  discharging  points  thereto;  that  is  to  say,  by  forming  each 
point  with  a  shoulder  and  a  shank  in  rear  of  the  same,  the  said  shank 

36* 
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having  a  screvr  eut  on  the  same>,  and  passing  through  one  of  the  locb, 
and  being  screwed  into  the  other,  the  whole  being  arranged  and  ap- 
plied to  a  building  as  deseribed.'' 


33.  For  an  improvement  in  the  Smut  Machine;  William  B.  Palmer, 
Rochester,  Monroe  county,  New  York,  April  19. 

In  this  machine,  two  frustrums  of  cones,  made  of  perforated  sheet 
metal,  are  arranged  one  within  the  other,  the  interior  frustium  being 
made  to  revolve.  The  upper  surface  of  the  head  of  the  inner  cone, 
and  the  inner  surface  of  the  head  of  the  outer  one,  are  fluted,  for  the 
purpose  of  rubbing  the  grain;  and  within  the  inner  cone,  there  is  a 
£BLn  which  revolves  in  a  direction  contrary  to  that  of  the  cone.  The 
grain  is  fed  in  from  the  top  and  rubbed  between  the  surfaces  of  the 
two  cones,  and  is  at  the  same  time  subjected  to  the  action  of  a  cur- 
rent of  air,  created  by  the  fan. 

Claim.-^'^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  are  the  following  improvements,  vi2i:  The  combination 
of  the  fan  with  the  cones,  in  the  manner  set  forth;  the  internal  cone 
being  perforated,  and  constructed  with  a  fluted  head,  and  having  the 
fen  arranged  and  moved  within  it,  as  described;  also  the  combination 
of  these,  so  constructed  and  arranged,  with  the  external  cone.'' 


34.  For  an  improvement  in  the  Screen  for  Sifting  Coal;  Elisha  D. 
Payne  and  Enos  Woodruff,  Newark,  Essex  county.  New  Jersey, 
April  19. 

The  patentees  sayy*-<<Our  improvement  consists  in  a  new  method 
of  hanging  the  sifting  box  by  means  of  two  gudgeons,  or  by  a  single 
rod,  or  axle,  and  providing  a  guide  board  on  the  sifting  box,  to  guide 
the  material  to  be  sifted  on  to  the  head  of  the  screen.  We  give  to 
the  screen  a  peculiar  shape,  which  forms  the  under  part  of  the  sifting 
box,  and  ineline  it  from  its  head  to  its  delivery  end  to  suit  the  nature 
of  the  material  sifted.  The  axle,  or  gudgeons,  we  place  about  one- 
third  of  the  way  from  the  head  of  the  sifting  box  to  the  tail,  or  delivery 
end,  and  we  agitate  the  sifting  box  by  raising  or  depressing  the  one 
end,  by  means  of  a  cam  toothed  wheel,  with  a  spring  at  the  other  end 
to  return  the  motion  against  the  toothed  wheel,  so  that  it  is  vibrated 
vertically,  like  a  tilt  hammer.*' 

<<  What  we  claim,  is  combining  the  inclined  guide  board  with  a  box, 
or  case,  for  receiving  the  material  to  be  sifted,  constructed  as  de- 
scribed; said  box  consisting  of  side  and  end  pieces,  and  an  inclined 
bottom,  pierced  with  apertures  for  sifting  the  coal,  or  other  materials, 
the  whole  being  arranged  as  set  forth.  Also,  in  combination  with 
the  sifting  box  thus  constructed,  an  exterior  case  fbr  containing  the 
same.  Lastly,  in  combination  with  the  sifter  box  and  external  case, 
the  method  of  suspending  and  operating  the  shoo  by  means  of  the 
axle,  the  spring,  and  wheel,  the  whole  being  constiucted  and  opera- 
Ung  in  the  manner  set  forth.'' 
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35.  For  an  impiovenient  in  the  Seal  Press;  A.  Ralston  Chase,  Cin- 
cinnati, Ohio,  April  19.  « 

In  this  press  the  seal  is  to  be  attached  to  a  guide  rod,  around 
which  is  coUed  a  helical  spring,  for  the  purpose  of  drawing  up  the 
goide  rod  and  seal,  after  they  have  been  relieved  from  the  action  of 
an  eccentric,  or  cam,  on  the  end  of  a  hand  lever,  by  whieh  the  im- 
pression is  given. 

The  claim  is  confined  to  the  <' combination  of  the  lever,  having  an 
eccentric  formed  on  its  end,  with  the  guide  rod,  and  helical  spring,  as 
described."  The  difference  between  this  seal  press  and  many  others 
previously  in  use,  is  very  small,  and  its  superiority  to  them  by  n^ 
means  obvious. 


36.  For  an  improved  mode  of  producing  a  Black  Color  for  Dyeing;, 
John  D.  Prince,  Lowell,  Middlesex  county,  Massachusetts,  April  24. 
(See  Specification.) 


37.  For  an  improvement  in  the  Spring  Laficet;  John  M.  Van  Osdel, 
Chicago,  Cook  county,  Illinois,  April  24. 

The  stem  of  the  lancet  ^hich  is  the  subject  of  this  patent,  i&  jointed 
to  the  back  part  of  the  inside  of  the  case,  and  by  means,  of  two  bridle 
pieces,  it  is  connected  to  one  end  of  a  rod,  which  passes  out  through 
the  back  of  the  case;  and  around  which  is  coiled  a  helical  spring,  for 
the  purpose  of  drawing  back  the  said  rod.  The  two  bridle  pieces- 
constitute  what  is  called  the  "toggle  joint,'^  the  vibration  of  which 
from  one  side  to  the  other,  which  is  enected  by  means  of  the  rod  and 
spring,  will  cause  the  lancet  blade  to  advance  so  as  to  enter  a  vein, 
and  then  recede.  The  lancet  is  set  by  means  of  a  nut  on  the  rod 
which  regulates  the  amount  of  vibration  of  the  toggle-joint. 

<<What  I  claim  as  my  invention,  and  desire  to  secure  by  letters  pa- 
tent, is  the  giving  a  reacting  motion  to  the  blade  of  a  spring  lancet, 
by  the  combination  of  the  spiral  spring  and  the  compound  cranks,  or 
bridle  pieces,  as  set  forth.  Also,  I  claim  the  method  of  setting  the- 
lancet  by  simply  drawing  back  the  rod,  as  described." 


38.  For  an  improvement  in  Boots  and  Shoes;  Ansel  Thayer,,  Brain-* 
tree,  Norfolk  county,  Massachusetts,  April  24. 

<<  In  boots  and  shoes  as  improved  by  me,  there  i»  not  any  outsole 
of  leather  from  the  instep  to  the  back  of  the  heel,  this  part  being  oc- 
cupied by  a  plate,  or  fixture,  of  metal,  whieh  I  denominate  the  me* 
taUic  shank,  which  laps  over  the  rear  end  of  the  outsole,  and  is  conti- 
nued back  in  one  piece,  so  as  to  form  a  portion  of  the  heel." 

<<What  I  claim  as  constituting  my  invention,  and  desire  to^  secure 
by  letters  patent,  is  the  employment  of  a  metallic  shank,  extending 
along  the  instep  and  heel  of  boots  and  shoes,  in  place  of  the  outsoles . 
of  leather,  said  shank  being  formed  and  affixed  snfostanttally  in  the 
manner  set  forth." 
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3d,  For  a  method  of  IncreaHng  the  DratiglU  qf  Chimneys;  Joseph 
Hurd,  Jr.;  Stoneham,  Middlesex  county^  Massachusetts,  April  24. 

Through  the  horizontal  part  of  such  a  cowl  as  is  usually  employed 
on  chimney  tops,  and  which  is  provided  with  a  rane  to  give  it  a 
proper  direction,  a  horizontal  shaft  passes,  which  has  a  wheel  on 
each  end,  that  at  the  open  end  of  the  cowl  being  provided  with  radial 
vanes,  parallel  with  the  axis  of  the  wheel,  so  that  by  its  centrifugal 
action  on  the  air,  it  tends  to  generate  a  vacuum  in  the  chimney,  and 
thus  form  a  draught;  and  that  on  the  closed  side  is  provided  with  in- 
clined vanes,  against  which  the  wind  acts,  and  by  which  the  whole 
is  operated,  or  put  in  motion. 

iClaim. — ^'I  shall  claim  discharging  the  smoke  from  a  chimney,  or 
the  impure  air  of  an  apartment  from  the  same,  by  a  discharging 
wheel,  constructed  and  revolved  as  described,  and  also  by  means  of 
a  cowl  having  a  horizontal  shaft  passing  through  it,  upon  the  front 
end  of  which  a  wind  wheel  is  affixed,  and  upon  the  rear  end,  and 
over  the  mouth  of  the  cowl,  a  discharging  wheel,  to  be  set  in 
motion  by  the  action  of  the  wind  on  the  former,  the  proper  position 
of  said  cowl,  with  respect  to  the  wind,  being  regulated  by  a  vane 
suitably  attached  to,  and  which  turns,  the  same,  the  whole  being  ar- 
ranged and  operating  substantially  as  set  forth." 

There  are  several  different  cowls,  or  chimney  caps,  which  operate 
to  advantage  when  there  is  a  good  breeze  of  wind,  but  we  do  not 
know  of  one  which  is  effective  at  any  other  time;  they  tend,  in  many 
instances,  rather  to  obstruct  than  to  aid  the  draught  when  the  atmos- 
phere is  still ;  this,  we  apprehend,  is  unavoidable. 


40.  For  an  improvement  in  Iron  Bridges;  Squire  Whipple,  Utica, 
Oneida  county.  New  York,  April  24. 

The  claim  under  this  patent  gives  a  sufficiently  clear  description  of 
the  nature  of  the  improvement,  and  is  as  follows : 

Claim. — ^<<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  sustaining  the  flooring  of  bridges  by 
iron  trusses  containing  cast-iron  arches,  formed  in  sections,  or  seg- 
ments, in  combination  with  diagonal  ties,  or  braces,  to  sustain  the 
form  of  the  arch  against  the  effect  of  unequal  pressure,  (with  or  with- 
out vertical  posts,  or  rods,)  and  wrought-iron  arch  strings,  or  thrust 
ties,  to  sustain  the  thrust  and  prevent  the  spreading  of  the  arch,  in 
case  the  abutments  and  piers  be  not  relied  on  for  that  purpose.  Also, 
the  divergence,  or  horizontal  expansion,  of  the  arch,  from  the  middle 
portion  to  the  ends  thereof,  in  wooden  trusses,  or  arches,  as  well  as 
in  those  composed  of  iron." 


41.  For  an  improvement  in  the  Window  Fastener;  James  P.  McKean, 
Washington,  District  of  Columbia,  April  24. 

The  family  of  window  fasteners  is  a  very  large  one,  not  fewer  than 
forty  patents  having  been  obtained  for  devices  for  this  purpose;  it 
would  be  no  easy  task,  therefore,  to  compare  a  new  comer  with  its 
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forerunners;  this,  therefore,  we  shall  not  attempt,  nor  shall  we  de- 
scribe the  features  of  that  before  us  any  farther  than  they  are  given 
in  the  following: 

Claim. — ^«  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  bolt  working  through  the 
lower  rail  of  the  shutter,  near  one  edge,  with  the  bar,  or  lever,  hav- 
ing a  handle  (passing  through  to  the  inside  of  a  shutter)  near  the  oth- 
er edge,  for  the  purpose,  and  in  the  manner,  described/' 


42.  For  an  improvement  in  the  Smut  Machine^  for  clearing  grain 
from  smut,  garlic,  &c. ;  James  Coppuck,  Mount  Holly,  Burlington 
county,  New  Jersey,  April  24. 

The  outer  case  of  this  machine  consists  of  a  truncated  cone,  with 
the  inside  fluted,  or  channeled.  The  flutes,  or  channels,  are  made  by 
alternate  staves  of  about  three  inches  at  the  greater  diameter  of  the 
truncated  cone,  and  gradually  diminishing,  and  about  an  inch  and  a 
half  deep  at  top,  and  gradually  diminishing  to  nothing.  A  curved 
dish,  with  a  hole  in  -rtie  centre,  and  a  bridge  tree,  for  the  support  of 
the  spindle  of  the  fan,  is  attached  at  the  bottom,  or  small  end,  of  the 
cone.  A  conical  fan,  with  a  cap,  revolves  within  this  case,  the  cap 
being  equal,  in  diameter,  to  the  larger  inner  diameter  of  the  case; 
and  the  whole  is  covered  with  a  semi-spherical  cap,  which  is  provided 
with  Si  flue  for  every  flute,  or  channel,  in  the  case,  through  which  the 
grain  is  fed.  The  current  of  air  which  moves  from  the  smaller  and 
towards  the  larger,  meets  the  grain  as  it  descends  in  the  flues,  and 
this,  together  with  the  action  of  the  fans  and  flutes,  or  channels,  sepa- 
rates the  dirt,  &c.,  from  the  grain. 

Claim. — ^«*What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  constructing  the  cylinder,  or  truncated 
cone,  with  flutes,  as  described,  in  combination  with  the  revolving  fan, 
or  wings,  acting  as  beaters,  and  to  produce  a  current  of  air  through 
the  machine,  the  whole  being  constructed  and  operating  substantially 
in  the  manner  set  forth." 


43.  For  an  improvement  in  the  Winnowing  Machine;  Zalman  Rice,. 
,    Lyons,  Wayne  county,  New  York,  April  24. 

In  addition  to  the  common  blower,  or  fan  wheel,  of  the  well-known 
wheat  fan,  there  is,  in  this  machine,  a  second  fan  wheel,  which  throws 
a  current  of  air  downwards  on  an  additional  screen,  or  sieve,  which 
at  the  same  time  receives  a  current  of  air  from  below,  from  the  com- 
mon fan  wheel;  below  this  sieve,  or  screen,  two  or  more  screens  may 
be  added  at  pleasure.  "The  screen  is  covered  with  wire  that  will 
admit  the  grain  to  fall  freely  through  it  upon  a  second  sieve,  or 
screen;  as  the  upper  sieve  receives  the  wind  directly  on  its  upper  surface, 
from  the  small  fan  wheel,  the  smut  balls,  white  caps,  and  other  mat- 
ters which  are  larger  than  the  grain,  are  thereby  effectually  blown 
off"  from  it  Excepting  towards  it^  front  edge,  the  lower  side  of  the 
screen  is  defended  from  the  action  of  the  wind  from  the  large  jGBin 
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wheel,  by  a  piec6  of  thin  wood,  a  sheet  of  metal,  or  other  suitable 
substance,  fastened  on  to  the  lower  side  of  its  frame,  and  extending 
from  the  back  to  within  a  few  inches  of  the  front  of  it.  This  pieoe  I 
call  a  conductor,  as  it  carries,  or  conducts,  the  whole  of  the  grain  to  the 
opening  through  which  it  passes,  and  falls  upon  the  screen  below  it" 
Claim. — "  What  I  claim  therein  as  new,  and  desire  to  secure  by  let- 
ters patent,  is  the  manner  of  employing  a  second  fan  wheel,  operating 
in  a  direction  the  reverse  of  that  usually  employed,  so  as  that  the  car- 
rent  of  wind  from  it  shall  be  directed  downwards  in  the  manner, 
and  for  the  purpose,  set  forth.  I  also  claim  the  using  of  the  device 
which  I  have  denominated  a  conductor,  on  the  lower  side  of  the  up- 
per screen,  and  attached  to  the  frame  thereof,  and  also,  if  preferred, 
on  the  lower  sides  of  the  frames  of  the  sieves,  or  screens,  used  for 
sifting,  or  screening,  in  such  a  machine  as  herein  described  and  made 
known;  said  conductors  being  so  placed  as  to  adapt  them  to  the  car- 
rying of  the  grain,  or  other  matters,  either  backwards  or  forwards, 
according  to  the  directions  required  by  the  inclinations  given  to  such 
screens,  or  sieves." 


44.  For  an  improvement  in  the  Saw  Gin^  for  Ginning  Cotton;  C. 
A.  McPhetridge,  Natchez,  Adams  county,  Mississippi,  April  24. 

Instead  of  the  grate  bars  in  the  ordinary  saw  gin,  between  which 
the  saws  pass,  and  draw  the  cotton,  to  separate  the  fibre  from  the 
seeds,  they,  in  this  machine,  pass  in  grooves  made  for  that  purpose  in 
a  roller  placed  above  the  saw  cylinder. 

Claim. — ^*^  What  I  claim  as  my  invention,  and  which  I  wish  to  se- 
cure by  letters  patent,  is  the  peculiar  arrangement  of  the  roller,  hav- 
ing grooves  into  which  the  saws  work,  in  combination  with  the  saws, 
for  the  purpose,  and  in  the  manner,  described." 


45.  For  an  improvement  in  the  apparatus  for  Destroying  Canker 
Worms;  Daniel  Newhall,  Lynn,  Essex  county,  Massachusetts, 
April  24. 

This  patent  is  for  an  improvement  added  to  the  patent  granted  on 
the  31st  day  of  October,  1840,  and  noticed  in  this  Journal,  vol.  ii,3rd 
series,  page  406. 

For  the  purpose  of  preventing  the  oil,  or  other  liquid,  used  in  the 
trough  for  destroying  the  worm,  from  overflowing,  inconsequence  of 
the  percolation  of  water  into  it,  there  is  to  be  an  inclined  pipe,  the 
lower  end  of  which  reaches  to  the  bottom  of  the  trough,  and  the  up- 
per end  within  a  short  distance  of  the  height  of  its  edge.  Sufficient 
water  is  first  put  into  the  trough  to  cover  the  end  of  the  pipe,  and 
the  oil,  or  other  fluid,  is  then  poured  in.  When  rain  falls,  and  passes 
into  the  trough,  the  superabundant  water  will  flow  over  at  the  upper 
end  of  the  inclined  pipe,  and  the  oil  thus  be  preserved  from  escaping. 

Claim. — ^<  Having  thus  described  my  improvement,  I  shall  claim, 
as  my  invention,  a  pipe,  or  tube,  arranged  substantially  as  described, 
in  combination  with  the  trough,  for  the  purpose  of  preventing  the  oil, 
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or  destroying  liquid>  from  being  displaced,  or  forced  out  of  the 
trough.'^ 


46.  For  improvements  in  the  Cooking  Stove;  Hiram  Blanchard, 
Aquackamonk,  Passaic  county,  New  Jersey,  April  27. 

The  improvements  .that  constitute  the  subject  of  this  patent,  is  m 
that  kind  of  cooking  stoves  that  have  the  oven  back  of  the  fire  cham- 
ber, and  an  air  chamber  between  the  two.  The  guard  plate  which 
forms  the  false  back  of  the  fire  chamber  has  a  "cross  piece,"  or  fianch, 
projecting  from  it,  that  forms  the  bottom  of  the  air  chamber.  The 
upper  part  of  this  guard  plate  is  bent  back  to  form  the  top  of  the  air 
chamber,  and  its  lower  part  bent  forward  to  prevent  coals  and  ashes 
from  passing  into  the  flue,  under  the  oven.  The  upper  part  of  the 
fire  chamber  is  inclined  forward,  and  provided  with  apertures  and  a 
register  to  carry  off  the  smoke,  &c.,  when  articles  are  cooked  on  the 
hearth. 

Claim. — ^^  What  I  claim  as  my  invention,  and  wish  to  secure  by 
letters  patent,  is,  1st.  Constructing  the  guard  plate  with  a  cross  piece 
to  form  the  bottom  of  the  air  chamber,  in  combination  with  the  ver 
tical  shield,  or  continuation  of  the  guard  plate,  extended  below  said 
cross  piece,  for  the  purpose  of  preventing  coals,  &c.,  passing  into  the 
flue  under  the  oven,  the  whole  being  constructed  as  before  described. 
2nd.  CoMStructine  the  front  of  the  stove  with  an  inclination  forward 
and  above  the  hearth  of  said  stove,  in  combination  with  the  apertures 
governed  by  a  register,  as  set  forth,  for  the  purpose  of  receiving  the 
smoke,  &c.,  when  articles  are  cooked  on  the  front  hearth,  or  ashes, 
when  the  fire  is  raked,  as  described.'' 


47.  For  an  improvement  in  Piston  Rods  of  Steam  Engines;  John 
R.  St.  John,  Cleveland,  Cuyohoga  county,  Ohio,  April  27. 

The  rod  of  the  piston,  which  works  in  the  cylinder,  as  described  in 
the  specification  of  this  patent,  is  hollow,  its  outer  end  being  attached 
to  a  slide,  and  in  it  there  is  a  small  hollow  piston,  to  the  rod  of  which 
the  connecting  rod,  from  the  crank,  is  jointed.  Two  such  must  be 
employed,  with  two  cranks  placed  at  right  angles.  By  this  arrange- 
ment, a  crank  of  greater  capacity  than  the  length  of  the  cylinder  may 
be  employed.  As  a  modification  of  this  arrangement,  the  patentee 
proposes  the  connecting  of  the  slide  of  the  piston  rod,  by  means  of  a 
toggle  joint,  with  the  slide  to  which  the  connecting  rod  is  jointed. 

Claim. — ^^^What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  two  or  more  compound  piston 
rods  working  in  appropriate  cylinders,  as  set  forth,  with  an  equal 
number  of  cranks  arranged  on  the  shaft,  to  which  the  power  is  com- 
municated, the  whole  being  combined,  constructed,  and  operating 
substantially  in  the  manner,  and  for  the  purpose,  described.  The 
said  compound  piston  rod  being  my  own  invention,  but  not  claimed 
for  reason  of  being  eflective  only  in  a  combination  of  two  or  more, 
as  claimed  and  set  forth.'' 
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Specivicatioks  of  American  Patents. 
Specification  qf  a  patent  granted  to  John  D.  Prince,  Lowell,  Mas- 
sachusettSy  on  the  24th  ofAprily  1641,  for  a  new  mode  of  produ- 
cing a  Black  Color  in  Dyeing. 

To  all  whom  it  may  concern :  Be  it  known  that  I,  John  D.  Prince, 
Jr.,  of  Lowell,  in  the  state  of  Massachusetts,  have  invented,  or  dis- 
covered, a  new  and  improved  mode  of  producing  a  black  color,  in 
the  operation  of  dyeing,  by  a  combination  of  ingredients  not  hereto- 
fore employed  in  the  manner,  and  for  the  purpose,  discovered  and 
adopted  by  me.  The  common  mordant  used  in  dyeing  various  arti- 
cles of  a  black  color  is,  as  is  well  known,  an  acetate  of  iron;  and  the 
best  effect  of  this  mordant  is  obtained  when,  by  the  action  of  the  air, 
a  mixture,  or  compound,  of  the  protoxide  of  iron  is  formed  on  the 
substance  to  be  dyed.  I  have  ascertained,  by  repeated  trials,  that  the 
proto-sulphate  of  iron  (copperas)  may  be  advantageously  substituted 
for  the  acetate  of  iron,  as  a  mordant,  by  bringing  it  into  that  state 
which  shall  coerce  it  to  deposite  these  two  ingredients,  the  protoxide 
and  peroxide  of  iron,  on  the  goods  imder  treatment.  There  are  va- 
rious articles  which  effect  this  purpose  to  a  certain  extent,  but  that 
which  I  found  to  do  so  in  the  most  perfect  manner,  is  the  arsenious 
acid  (arsenic)  mixed,  or  combined,  with  the  proto-sulphate.  The 
proportions  of  the  two  ingredients  admit  of  considerable  latitude,  but 
the  following  has  been  found  to  answer  well.  I  dissolve  one  pound 
of  copper  in  a  gallon  of  water,  and  in  another  gallon  of  water  I  dis- 
solve four  ounces  of  white  arsenic,  and  then  mix  the  two  solutions, 
which  mixture  constitutes  my  iron  liquor.  For  the  purpose  of  trans- 
portation it  is  desirable  to  obtain  the  ingredients  from  which  the  so- 
lution is  to  be  made,  in  a  dry  state ;  for  this  purpose  I  take  copperas 
and  drive  off  its  water  of  crystalization  by  exposing  it  to  heat  upon 
iron,  or  in  any  other  convenient  mode,  and  to  the  dried  mass  I  add 
four  ounces  of  white  arsenic  for  every  pound  of  copperas  first  taken, 
the  whole  is  then  reduced  to  powder,  and  may  be  readily  converted 
into  iron  liquor  by  adding  the  proper  quantity  of  water.  The  ten- 
dency of  the  protoxide,  in  copperas,  is  to  pass  too  rapidly  and  com- 
pletely into  the  state  of  peroxide,  by  which  the  object  of  obtaining  a 
good  black  color  is  defeated,  an  injurious  brown  tint  being  produced. 
The  arsenious  acid  has  the  property  of  preventing  the  peroxidation, 
and  of  inducing  that  state  of  mixed  oxide  upon  which  the  perfection 
of  the  black  is  dependant,  and  this  combination  of  arsenious  acid,  and 
its  application  to  the  purpose  of  producing  a  black  color  are,  as  I  be- 
lieve, entirely  new.  Having  thus  fully  described  the  nature  of  my 
invention,  what  I  claim  therein,  and  desire  to  secure  by  letters  patent, 
is  the  combining  of  arsenious  acid  with  sulphate  of  iron,  in  the  man- 
ner, and  for  the  purpose,  herein  fully  made  known;  and  this  I  claim 
whether  the  two  substances  are  mixed  in  a  dry  state,  and  afterwards 
dissolved,  or  whether  the  two  substances  be  separately  dissolved,  and 
afterwards  mixed  together.  Nor  do  I  intend  to  limit  myself  to  the 
proportionate  quantities  of  the  two  substances  herein  stated  as  being 
generally  used,  but  intend  to  vary  these  proportions  within  any  lim- 
its which  I  may  find  to  be  advantageous.'^  John  D.  Prince. 
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LIST  OF  AMEaiCAK  PJ^TSNTS,  WITH  HfiMARXS  BT  Tfl£  SDITOB. 
Nocember^  1640. 


1.  Steam  engine  for  locomotiTe  and        * 

steam  navigation,        •  . 

2.  OveoB  and  stoves,  portable,       « 

3.  Tranks,  water  proo( 

4.  Cooling  mash  for  distilling,      • 

5.  Printing  press,  • 

6.  Sbiftiog  switches  on  railroads,  . 

7.  Catting  nails  and  brads,  • 

8.  Door  springs,  «  • 

9.  Manufacturing  balls  or  shot, 

10.  Windless  bedsieads, 

11.  Sawing  paving  blocks,     • 

12.  Cooking  stove, 

13.  Organ,  vocal,  or  echo, 

14.  Churns,    « 

15.  Spark  extinguisher,  • 

16.  Rotary  steam  engine, 

17.  Clothes  lines,  straining  and  pressing, 

18.  Thrashing  machine, 

19.  Cabooses  and  cooking  stoves,   . 

20.  Famace  for  bathing  tubs, 

21.  Splints  for  friction  matches, 

22.  Was'e  steam  in  locomotives,  application 

of,  to  the  draught,  .  Ross  Winans,  . 

23.  Tubing  for  sinking  wells,         .  Ebenexer  Rice, 

24.  Cut  off  valves  of  steam  engines,  .  'William  A.  Lightall, 

25.  Skeining  silk  and  other  threads,  George  Heritage, 


John  EricsKm, 

Edward  Gosselin,        .  ; 

Peter  Getz, 

Allen  D.  Ward, 

Stephen  P.  Rugglea,         • 

Jesse  La  Roe,  « 

G.  D.  Strong  dc  J.  Bodge,  assigiiees 

of  W.  Hunt, 
W.  W.  Smith  dc  B.  Mullikin,  Jr., 
Levi  Magers,  « 

Thomas  Lamb, 
Amaziah  Nash,         « 
David  H.  Hilliard> 
John  W.  Campbell,  . 
Constant  Webb, 
David  Ritter. 
Jacob  (X  Robie, 

E.  Allyn  dt  C.  D.  HUdreth,      . 
John  Criswell,  . 
Loftis  Wood, 
Randolph  Densmore, 
N.  T.  Winans  ic  T.  Hyatt,    . 


December,  1840. 

1.  Catches  on  plates  cast  from  iron, 

2.  Caldron  and  furnace,  portable, . 

3.  Locks  and  keys,  .  , 

4.  Heating  buildings  by  hot  water, 

5.  Sleds  for  transporting  blocks  of  ice,  . 

6.  Cnttingice, 

7.  Raising  ice  from  the  water, 

8.  Reducing  ice  to  uniform  thickness, 

9.  Measure  for  coats,  taking, 

10.  Fair  leather,  roaaufacturing, 

11.  Padlock,  .  .  . 

12.  Ailes  and  boxes  of  carriage  wheels, 

13.  Artificial  teeth, 

14.  Connecting,  dec  railroad  cars,  . 

15.  Raising  ice  into  storehouses, 

16.  Roofing  houses  with  slate, 

17.  Door  latch, 

18.  Buttons  on  clothes,  fastening,  • 

19.  Puddle  balls,  rolling, 

20.  Thrashing  machines,  removing  straw  from  James  Cummings, 

21.  Spark  arrester,         .  .  William  P.  McConnell, 

22.  Locomotive  steamer,        •  .  George  Bamham, 

23.  Hulling  oats,  barley,  dec,        .  S.  Andrews  dc  E.  Piper, 

24.  Round  tenons,  cutting,    .  .  Mahlon  Gregg, 

25.  Crackers,  machine  for  making,  Humphrey  Winslow, 

26.  Felt  doth,  manufacturing,        .  Thomas  R.  Williams, 

27.  Chain  and  floor  for  horse  power,  Orestes  Badger, 
Vol.  Ill,  3ad  Sxaibs. — No.  6^ — Juirs,  1842. 


Jordan  L.  Mott, 

Jordan'  L.  Mott, 

William  Morrett, 

George  M»  Dexter,    . 

Nathaniel  J.  Wyeth, 

Nathaniel  J.  Wyetb, 

Nathaniel  J.  Wyeth, 

Nathaniel  J.  Wyeth, 

Thomas  E.  Tilden, 

James  C.  Booth, 

Solomon  Andrews, 

Asa  R.  Reynolds, 

Daniel  Harrington, 

James  Stimpson, 

Nathaniel  J.  Wyetb, 

William  Docker, 

Oliver  Ludd,     • 

S.  Clapp,  assignee  to  H.  W.  Hewett, 

Henry  Burden, 
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28.  Propelling  boiUi  bjr  jeti  of  wtter, 
S9.  Stomp  extFBdor, 

30.  Siiddto  for  door  nIK 

31.  Cloth,  overhanliog  v^Ue  folliog , 

32.  Rainng  wator, . 

33.  Piston  rod,  connecting  with  pirton, 

34.  Cooking  itove, 

35.  Tanning  hidei  and  flkinty 

36.  TniM  for  hernia,  dec, 

37.  Leaden  pipes, 

38.  Spinptng  ailk, 

39.  Silk  reeling  from  oocoona,  • 

40.  Cooking  stove, 

41.  Spark  arrester, 

42.  Cooking  stOTe, 

43.  Windmill, 

44.  Fire  Alarm, 

45.  Railways,  and  mode  of  applying  power, 

46.  Gudgeons,  and  fixing  to  shafts, 

47.  Cooking  doset, 

48.  Cofiee  roaeter, . 

49.  Spark  Arrester, 

50.  Looomotive  engines, 

51.  Valves  for  pneamatic  railways, 

January,  1841. 


Hogfa  Ronalds, 

Eleazer  Marble, 

Alexander 

John  Tillon, 

£.  Ablon,  assignee  to  P.  RaTord, 

Matthiss  W.  Baldwin, 

Jordan  L.  Mott, 

B.  Howell,  assignee  to  W.  Baehanan, 

Goodwin  Bright, 

George  E.  Sellera, 

George  Heritage, 

George  Heritage, 

William  Melsheimer, 

Leonard  Phlegar, 

Joel  Greene, 

J.  Garrer  db  S.  Fahmey, 

Rafus  Porter, 

John  Rangeley, 

David  Phillips, 

Joshua  Grimes, 

Abel  Stillman, 

David  Matthews, 

Matthias  W.  Baldwin, 

S.  Clegg  db  J.  Samuda, 


1.  Graduating  the  velocity  of  moving  bodies,  Edwin  Jackson, 

2.  Horse  power,  .  •  Hdmund  Warren, 

3.  Steering  boats,  .  Russel  Evarts, 

4.  Furnace  for  smelting  iron  with  anthra- 

cite, dec.,     .  .  .8.  Cbnbbuck  d^  J.  Briggs, 

5.  Cutting  raw  hides  and  leather  into  strips,    P.  B.  Holmes  db  W.  Pedtick, 


6.  Springs  for  railroad  cars, 

7.  Valves  for  steam  engines, 

8.  Hydraulic  wheel  for  raising  water, 

9.  Railroad  cars, 

10.  Shingle  cutting  machine, 

11.  Seed  drill,  or  com  planter, 

12.  Argandlamp,  . 

13.  Safety  barge, 

14.  Driving  machinery, 

15.  Railroad  car  bodies, 

16.  Door  springs,  . 

17.  Balls  of  caoutchouc,  manuiactaiioj^ 

18.  Corsets,    . 

19.  Forming  ice,    . 

20.  Index  for  weighing  apparatus, . 

21.  Fire  escape,     . 

22.  Cutting  Ladies'  dresses, 

23.  Sulphate  of  Alumina, 

24.  Com  sheller, 
26.  Making  bricks, 

26.  Heading  spikes, 

27.  Valves  in  Chimneys,       • 

28.  Working  steam  engine  valves, . 

29.  Barometer, 

30.  Cora  Sheller,  . 

3 1.  Blocks  of  wood  for  paving, 

32.  Domestic  spinner,     . 

33.  Curriers*  beam% 

34.  Firealann, 


William  Duff,  . 

John  Wilder, 

Pierre  Desire,  . 

John  A.  Whitford,     . 

Truman  Walcot, 

Calvin  Olds, 

Benjamin  Hemmenway,   . 

Solomon  C.  Batcheldor, 

Aaron  Clark,    . 

George  S.  Hacker,    • 

Samuel  Sawyer, 

Edwin  M.  Chaffer,    . 

Elizabeth  Adams, 

Thomas  B.  Smith,    . 

Martin  Bobbins, 

S.  Welsh  and  T.  Linacree, 

Aaron  A.  Tentler, 

R.  dt  G.  Boninger,  assignees  of 

Funcke, 
John  A.  Whitford,    . 
Thomas  Concklin, 
Robert  S.  Harris, 
^ormand  Smith, 
R*  L.  db  F.  B.  Stevens, 
William  R.  Hopkins, 
Charies  WUlis, 
James  H.  Patterson, 
John  Nelson, 
Ichabod  Lindsay, 
TheophiliiB  Goodwin, 
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35.  Inkstand, 

Isaac  M.  Moss, 

196 

36.  Discharging  fire  arms, 

Joshua  Shaw, 

ib. 

37.  Brick  press.      . 

Thomas  W.  Smith, 

ib. 

38.  Gridiron,  . 

Isaac  Damon, 

ib. 

39.  Stretching  horse  collars,  • 

James  P.  Osbom, 

197 

40.  Carding  machine,     . 

£.  dc.  A.  Crane,        • 

ib. 

41.  Kndless chain  horsepower, 

Jeremiah  M.  Reed, 

198 

< 

February^  1841. 

\ 

1.  Improved  Jacqaard  loom. 

Alexander  Calderhead,     . 

261 

2.  Manufactaring  cannon  balls,  d&c. 

L.  Grundy  &  T.  Osgood, 

ib. 

o.  Blocks  of  wood  for  pavements, 

Stephen  Carey, 

262 

4.  Splitting  leather  and  hides, 

Alpha  Richardson,    . 

263 

5.  Smelting  iron  ores, 

Charles  Sanderson, 

ib. 

6.  Locomotive  engines. 

Henry  Waterman,    . 

264 

7.  Preparing  skins,  &c.  for  tanning,     . 

Reuben  Shailer, 

ib. 

8.  Piano  Fortes, 

Timothy  Gilbert,       . 

265 

9.  Hammer  heads  for  pianos. 

Timothy  GUbert, 

ib. 

10.  Cocks  for  hydrants, 

£.  Hubball,  assignee  to  J.  Martin 

1,               ib. 

11.  Clocks, 

Aaron  D.  Crane, 

ib. 

12.  Weighing  apparatus, 

Christopher  £.  Damper, 

266 

13.  Corn  sheOer,    . 

Nicholas  Goldsborough,    . 

267 

14.  Plough,    . 

Benjamin  F.  Jewett, 

ib. 

1 5.  Door  locks. 

Solomon  Andrews, 

ib. 

16.  Cooking  stoves, 

Clark  Robinson, 

268 

17.  Press  for  cotton, 

L.  Bellas,  J.  Prescott,  &  W.  A.  £ 

Hekford,  269 

18.  Applying  water  to  fire  engines. 

F.  Ransom  &,  U;  Wenman, 

ib. 

19.  Parlor  stove,    , 

J.  6l  £.  Backus, 

ib. 

20.  Fire  engines, 

Asa  Barrett, 

ib. 

21.  Cotton  Roping, 

Charles  Danforth,     . 

270 

22.  Trimming  straw  braid. 

Henry  H.  Robbins, 

ib. 

23.  Narse  bottle,    . 

Charles  M.  Windship, 

271 

2  X,  Press  far  filling  war  rockets,     . 

Alvin  C.  Goell, 

ib. 

25.  Cooking  stove, 

Je^rfion  Crossr 

ib- 

26.  Machine  for  inking  iypM, 

Frederick  J.  Austin, 

272 

27.  Grinding  mills. 

£zekiel  G.  Ward,     . 

2T3 

28.  Stump  extractor. 

B.  B.  Masou  dc  R.  M.  Joslyn, 

ib. 

29.  Head  blocks  for  saw  mills, 

James  King, 

ib. 

30.  Fastening  bedsteads. 

Hermann  C.  £rnst. 

274 

31.  Making  brashes. 

Robert  B.  Lewis, 

ib. 

32.  Machinery  for  making  ploughs. 

D.  Ruggles,  J.  Nourse,  &  J.  C.  >* 

[aeon. 

assignees  to  £.  G.  Matthet 

ws,         275 

33.  Truss  frames  of  bridges,  . 

J.  Price  <fe  J.  T.  Phillips, 

ib. 

March,  1841. 

• 

1.  Door  lock^  and  latches,    . 

£.  Robinson  &  W.  HaU, 

334 

2.  Hailing  clover  seed. 

William  C.  Grimes, 

ib. 

3.  Rendering  &bricj  water  proof, 

George  J.  Newberg, . 

335 

4.  Refrigerator, 

Jobs.  Gold,     . 

336 

5.  Seed  planter,   » 

M.  dc<  S.  Pennock,   . 

337 

6.  Making  starch, 

Orlando  Jones, 

ib. 

7.  Circular  saws, 

David  PhiiUps, 

ib. 

8.  Ploughing  and  planting  machine, 

Justus  Rider,    . 

338 

9.  Windmill, 

John  M.  Van  Osdel,  . 

ib. 

10.  Constructing,  Ae.  steam  veowis, 

W.  W.  Hunter  dc  B.  Harris, 

ib. 

11.  Casting  butt  hinges,                 , 

T.  Shephenl  dc  T.  Loring, 

339 

IS.  Clamps  fof  crimping  leather. 

Josiah  M.  Read, 

ib. 

13.  Harresling  machine, 

Alfred  ChurehiU,       . 

340 

14.  Gas  lamps,      • 

Robert  ComeUus, 

ib. 

15.  Boring  opening*  in  war  rockets, 

Alvin  C.  Goell, 

341 

16.  Ifortiaog  mndhine,  . 

Jamea  King,     • 

ib. 
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17.  Filiognws,    . 

18.  CroM  cut  saws, 

19.  Lamp  for  ctmphine, 

20.  Making  pins, 

21.  Dovetailing  machine, 
32.  Rotary  steam  engine, 

23.  Fireplaces  and  chimney  stacks, 

24.  Excavating  ditches,  . 

25.  Life  boat, 

26.  Rotary  steam  engine, 

27.  Regulating  pressure  of  steam,  dec. 

28.  Manufacturing  lead  pipes,  dec. 


29.  Propelling  boats, 

30.  Wheels  for  propelling  boats,  dM., 

31.  Husking  and  shelling  corn, 

32.  Bee  hive, 

33.  Counter  scales, 

34.  Splitting  palm  leaf,  . 

35.  Excavating  earth, 

April  1841. 

1.  Press, 

2.  Current  water  wheel, 

3.  Wetting  flannels,  dec,  for  scouring, 

4.  Cutting  crackers, 

5.  Tuyere  for  forges, 

6.  Cattle  pump,  .  . 

7.  Healing  reducible  hernia, 

8.  Heating  water  and  steaming  vegetables, 

9.  Joints  of  spectacle  frames, 

10.  Corselets  for  medical  purposes, 

11.  Cheese  press, 
12*  Rotary  steam  engine, 

13.  Cutting  staves, 

14.  Lamps, 

15.  Harrowing  and  planting  seed,  . 

16.  Truss  for  prolapsus  uteri, 

17.  Window  blind  fastener, 

18.  Casting  Hinges, 

19.  Pressing  straw  braid, 

20.  Screw  propeller  for  boats, 

21.  Cooking  stove, 

22.  Machine  for  planting  corn,  dec, 

23.  Making  cast^  dec.  water  and  air  proof, 

24.  Steam  gauge, 

25.  Cooking  stove, 

26.  Saw  mill  dogs, 

27.  Knife  handlM,  . 

28.  Cleaning  and  drying  feathers,  • 

29.  Screw  wrench, 

30.  Pump,      .  ,  , 

31.  Dyeing  machine,  . 

32.  Lightning  conductors, 

33.  Smut  machine, 

34.  Screen  for  aifting  co«l,  , 

35.  Seal  prass, 

36.  Black  color  for  dyeing, 

37.  Spring  lancet,  . 
33.  Boots  and  shoes, 
31>«  Increasing  draft  of  ehimnieik 
401  Iroabridgefi 


NUson  J»  Wemmer, 

Henry  Burges, 

Michael  B.  Dyott,     . 

John  J.  Howe, 

William  Penin, 

Jesse  Tattle, 

Henry  R.Sawyer,     . 

George  W.  Cherry, 

Joseph  Francis, 

J.  Jamieson  de  E.  Locke,  . 

Francis  R.  Torltit, 

B.  dc.  H.  B.  Tathem,  aasignees  to  John 

de  C.  Hanson, 
W^llliam  W.  Van  Ltn&n, 
J.  Hobday  &  W.  J.  Cooke, 
Samuel  S.  Allen,       • 
William  W.  Hail, 
Benjamin  Morrison,  . 
Carey  McFarland, 
David  C.  LocLwood, 


William  C.  Van  Hoesen,  . 

Noadiah  N.  Hubbanl, 

Joseph  W.  Hall, 

William  Perkins, 

Ellas  Kaighn,  . 

Shively  Stadon,         • 

Zophar  Jayne,  . 

A.  Munger  dc  J.  S.  Marsh, 
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FOA  THE   JOVRVAL    OF   THS   FRAITKLIV   UriTITVTX. 

Deacripiion  of  the  Wooden  Jjqueduct  carrying  the  Pennsylvania 
Canal  across  the  river  MUghany,  at  Pittsburg ;  from  actual 
measurement.  With  remarks  by  Johw  C.  Trautwinb,  Civil 
Engineer. 

This  aqueduct  was  built  in  the  year  1829,  by  Mr.  Lothrop  of  Pitts- 
burg, at  an  expense  to  the  State  of  $  104,000.  It  has  two  abutments, 
six  piers,  of  stone,  and  seven  arches  of  timber,  of  150  feet  clear 
span  each;  the  whole  length  of  the  aqueduct  between  the  abutments 
being  1092  feet  The  masonry  is  of  cut  ashlar,  in  large  courses,  with 
rubble  filling.  The  material  is  a  gray  sandstone,  rather  too  soft,  in 
my  opinion,  for  such  parts  of  a  structure  as  are  exposed  to  rapid  cur- 
rents, bringing  down  heavy  fields  of  ice  and  driftwood,  as  is  the  case 
with  the  Alleghany.  The  piers  are  seven  feet  thick  on  top;  they  bat- 
ter one  inch  to  a  foot,  on  the  sides;  are  semi-circular  at  their  down- 
stream ends ;  and  are  provided  (at  least  those  of  them  which  are  ex- 
posed to  the  principal  force  of  the  current,)  with  breakwater  starlings, 
of  this  shape,  up-stream.    (This  term  is  frequently  m 

applied  to  such  starlings,  but  I  cannot  perceive  its     ^^ 


propriety;  the  expression  savors  of  tautology.)    The 
average  height  of  the  piers  is  about  forty  feet. 

The  timber  of  the  aqueduct  is  white  pine,  with  the  exception  of  the 
chords  and  the  pier-posts j  which  are  of  white  oak,  as  being  better  cal- 
culated to  resist  the  great  strains  that  come  upon  them.  I  conceive, 
however,  that  any  precaijtion  of  this  kind  would  apply  with  more 
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force  to  the  pok  plates,  or  cap-pieces,  as  it  is  well  known  that  the  re- 
sistance of  timber  to  compression  is  much  less  than  that  to  extension. 
Therefore,  if  extra  precautions  are  requisite  for  the  chords,  they  are 
doubly  so  for  the  poles. 

The  width  of  the  aqueduct,  from  out  to  out  of  weather  boarding, 
is  about  thirty-four  feet.  The  height  of  the  trusses,  from  bottom  of 
chords  to  top  of  poles,  sixteen  feet.  The  canal  trunk  has  a  top  width 
of  sixteen  feet,  a  bottom  width  of  fifteen  feet,  and  a  depth  of  five  feet 
The  depth  of  water  is  generally  four  feet;  sometimes  four  feet  three 
inches.  There  are  four  trusses  to  each  span.  These  particulars,  how- 
ever, with  the  other  principal  dimensions,  are  so  plainly  indicated  by 
the  drawings,  as  to  require  no  further  explanation.  Throughout  the 
drawings,  the  same  fetters  refer  to  the  same  parts. 

Table  qf  Scantlings  of  the  Principal  Timbers  and  Irons. 


Names  of  pieces. 

Beferences. 
L 

Remarks. 

Inchea. 

Arch  pieces,  . 

six  to  each  trass,  or  composing  each  rib;  each 

piece    . 

7X14 

Pole,  or  cap, 

J 

of  Inner  trasses,  , 

10X15 

F 

of  outer  trusses. 

ioxi«, 

Chords,      . 

C 

of  both  inner  and  other  trossss,  each  in  two 

pieces;  each  piece 

rxi5, 

Qoeenpoets,  . 

Q 

in  body, 

9xio! 

4<                M 

u 

in  heads  and  teet, 

10X14 

Main  braces,  . 

s 

•               .               •               • 

8xio; 

Counter  braces,  • 

X 

.               •               •               • 

8X44 

Batting  pieces. 

p 

at  heads  of  queen  posts  of  outer  trasses. 

5X  7, 

U                    C<               ^ 

T 

or  straining  pieces  at  heads  of  queen  posts  of 

9 

inner  trasses,        .                        « 

5X7; 

Diagonal  braces, 

U 

in  roof,  and  under  canal  trunk, 

6X  7. 

Extra  braces, 

M 

on  outer  trasses  onlj    . 

6xl« 

Straining  sills  to  ditto, 

k 

...                * 

6X10 

Straining  pieces  to  ** 

f 

•                •                •                • 

6X12 

Straining  sills  to  pier  poets, 

— • 

i 

a                                  •                                  •                                   • 

6X10 

Fishing  pieces  to  poles. 

over  piers,    ... 

6X12; 

Roof  gilders,  . 

E 

•               •               •               • 

7X12, 

Floor  girders, 

6&H 

•               «               •               • 

9x18 

Additional  pieces,     . 

A 

under  girders  marked  6  only. 

9X15 

Plank     , 

of  footway,  towpath,  and  canal  trunk, 

thickness 

O 

Weather  boarding,    . 

N 

" 

i 

Iron  suspending  rods, 

R 

•               •               .               • 

lidum' 

Screw  bolts,  1  inch  square; 

spikes  for  j 

>lanking  of  canal  trank,  i  inch  square;  spikes  at  heads 

and  feet  of  braces,  j  incb 

[  square. 

1 

In  figure  1  it  will  be  seen  that  the  tops  of  the  lower  girders  ate  not 
all  in  the  same  horizontal  line,  but  that  every  other  one,  H,  is  raised 
about  one  foot  above  the  intermediate  ones,  6.  When  the  aqueduct 
was  first  built,  only  one  of  these  sets  of  girders  was  employed,  being 
supposed  sufficient  to  sustain  the  weight  of  water  in  the  trunk.  Their 
distance  apart  was  about  ten  feet  in  the  dear.    But  when  the  water 
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was  let  into  the  trunk,  the  girders  began  to  yield  under  a  head  of 
about  three  feet,  and  it  wct^  found  necessary  to  double  their  number, 
and  moreover  to  bolt,  or  rather  stirrup,  to  every  alternate  one,  viz: 
those  marked  G,  an  additional  under-girder,  A,  fig.  2^  3,  4. 

The  reason  for  thus  alternately  raising  and  depressing  these  lower 
girders  was,  to  permit  the  passage  of  the  two  courses  of  lower  diag-- 
onal  braces  from  one  H  to  another,  over  G,  (see  fig.  9,  and  also  the 
dotted  lines  a,  a,  a,  in  fig.  3.)  Where  the  H's  cross  the  inner  chords, 
(which  are  lower  than  the  outer  ones,)  they  are  made  to  bear  on 
them,  by  means  of  the  blocks  A,  A,  fig.  3.  These  blocks  are  not  shown 
in  the  transverse  section,  it  being  supposed  to  be  taken  near  one  of 
the  girders,  G.  Over  the  girders,  G,  are  seen  (fig.  3,)  blocks  0,  0, 
marked  in  dotted  lines;  there  are  transverse  timbers,  resting  on  G,  and 
helping  to  support  the  flooring  plank  of  the  canal  trunk,  as  there  are 
no  longitudinal  joists  in  the  aqueduct.  The  pieces  O,  do  not  interfere 
with  the  diagonal  braces,  merely  running  from  each  inner  chord  to 
the  braces. 

The  floor  of  the  trunk  rests  only  on  the  upper  course  of  diagonal 
braces,  on  the  transverse  pieces,  O,  and  on  the  raised  girders,  H. 

Elach  girder,  H,  and  G,  is  sustained  by  the  two  inner  chords,  and 
by  four  suspending  rods  of  iron,  one  and  a  half  inches  in  diameter,  of 
which  two  are  shown  in  fig.  4,  by  R,  R.  In  the  outer  trusses,  the  tops 
of  these  rods  bear  on  the  tops  of  the  arches,  or  curved  ribs,  (see  fig.  1,) 
by  means  of  wooden  saddle  pieces,  D,  figs.  3,4.  In  the  inner  trusses, 
they  bear  upon  the  tops  of  the  poles,  or  caps,  and  are  covered  by  a 
longitudinal  capping  piece,  of  3  inches  thickness,  (m,  fig.  4:)  this  cap- 
ping is  rounded  off  at  top,  so  as  to  prevent  the  chafing  of  the  tow- 
rope. 

To  bring  the  bearing  of  the  suspending  rods  more  equally  on  all 
the  arch-pieces,  blocks  are  inserted  between  the  arch-pieces,  vertical- 
ly, at  the  place  of  each  rod,  as  shown  in  fig.  3.  M,  M,  in  fig.  1,  are 
extra  braces,  employed  only  in  the  outer  trusses;  k,k,dse  their  strain- 
ing-sills. At  their  upper  eikls  they  abut  against  short  pieces  of  6  x  12 
{/f/,)  firmly  bolted  to  the  poles.  These  extra  braces  are  in  pairs, 
being  on  both  sides  of  the  poles. 

J9J9  ^S*  I>  ^6  ^he  straining  sills  for  the  pier  braces,  S,S,  serving  to 
stiffen  the  pier  posts ;  see  fig.  6,  which  also  shows  the  cast  iron  abut- 
ment plates,  gf  gp  for  receiving  the  feet  of  the  curved  ribs.  They  are 
merely  flat  plates,  three  feet  eight  inches  deep,  two  feet  wide,  two 
inches  thick,  and  without  any  flanches.  The  recess  in  the  pieces,  for 
receiving  the  feet  of  the  ribs,  and  pier  posts,  is  but  eight  inches  deep. 
See  also  fig.  2. 

P,  figs.  3^4,  are  the  short  butting-pjeces  for  relieving  the  heads  of  the 
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queen  posts  from  the  action  of  the  main  braces.  In  the  inner  trusses, 
instead  of  these  short  butting-pieces,  long  straining-pieces,  reaching 
from  one  post  to  another,  are  used,  T,  figs.  3,  4.  T  is  represented  in 
fig.  3,  to  saye  the  trouble  of  another  engraving. 

The  suspending  rods  are  about  five  feet  apart ;  but  it  is  seen  in  fig. 
1  that  these  rods  stop  short  within  some  fifteen  feet  of  the  piers,  be- 
cause the  curve  of  the  ribs  in  that  interval  would  not  allow  of  the 
passage  of  girders  past  them.  In  this  interval,  therefore,  the  ends  of 
the  girders  are  supported  by  pieces,  K,  fig.  7,  bolted  to  the  ribs. 

s,  Sy  figs.  2  and  4,  are  uprights,  placed  four  feet  apart,  for  spiking  the 
side  planking  of  the  eanal  trunk  to;  at  their  heads  they  tenon  into  a 
continuous  cap-piece,  v,  and  at  their  feet  they  tenon  between  the 
strings  e  and  n.  n,  and  the  blocks  /,  being  supported  by  the  queens, 
prevent  s  from  spreading  outwards. 

Where  the  curve  of  the  arches  comes  below  the  line  of  /,  the  latter 
is  dispensed  with,  and  v  rests  against  the  arches  themselves*. 

r,  r,  are  two  pieces,  of  3  x  6  inches,  spiked  to  the  queens,  for  receiv- 
ing the  floor  plank  of  the  tow-path,  on  one  side,  and  of  the  footway 
for  ordinary  purposes,  on  the  other. 

The  roof  is  boarded  and  shingled. 

Where  the  tops  of  the  inner  arches  get  below  the  line  of  the  tow- 
path  floor,  a  piece  of  plank,  on  edge,  resting  on  the  floor,  is  nailed 
against  the  queens,  to  prevent  horses  from  slipping  into  the  canal 
trunk. 

Fig.  5  shows  an  excellent  device  for  counteracting,  to  some  extent, 
the  tendency  which  trusses  always  have  ta  settle  in  the  centre.  The 
poles,  or  caps  of  the  adjoining  arches,  are  here  connected  by  fishing 
splices,  each  composed  of  two  pieces  of  4  x  12,  well  bolted,  and  tree- 
nailed  together,  through  the  caps ;  and  as  a  further  security,  two 
blocks,  2,  Zy  of  hard  wood,  about  four  inches  square,  are  driven 
through,  from  side  to  side.^  By  the  introduction  of  these  splices,  it  is 
obvious  that  the  inward  draw  of  two  adjoining  trusses  is  mutually 
counteracted  to  a  considerable  extent.  This  arrangement,  together 
with  the  extra  braces,  serves-  very  much  t9  stiflfen  the  trusses;  and 
something  of  the  kind  should  always  be  resorted  to  in  large  ^ans. 

Fig.  8  shows  the-  mode  of  scarfing  the  pieces  composing  the 
curved  ribs.  These  pieces  break  joint  where  the  ribs  pass  the  queens, 
so  that  the  bolts  of  the  scarfs  pass  entirely  through  the  queens,  and 
the  rib  pieces  on  each  side  of  them.  The  scarf  of  the  poles  is  shown 
in  fig.  3;  that  of  the  chords  is  the  same  as  that  of  the^  poles,  only  that 
which  constitutes  the  side  view  of  the  pole  scaif,  forms  the  top,  or  plan, 
of  that  of  the  chord. 

Fig.  11.    As  it  iis  always  a  matter  of  importance  in  a  bridge  erect- 
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ed  orer  a  stream  liable  to  freshets,  to  secure  each  span  as  soon  as  pos* 
sible,  so  as  to  stand  in  ca$e  the  scaffold  should  happen  to  be  carried 
away;  the  introduction  of  the  secondary  timbers  is  generally  deferred 
until  those  essential  to  the  support  of  the  bridge,  in  such  an  event,  are 
put  together.  Therefore,  the  diagonal  braces  are  not  inserted  until 
after  the  girders  are  put  into  their  places. 

As  these  braces  are  tenoned  into  the  girders  at  both  ends,  they  could 
not  be  inserted  into  the  mortises  in  the  girders,  unless  some  play  were 
allowed  at  one  end;  this  play  is  afterwards  filled  up  by  a  pair  of  dou- 
ble wedges,  as  shown  in  fig.  11. 

Where  the  counterbraces  of  the  trusses  intersect  the  main  braces, 
the  former  are  merely  tenoned  into  the  latter,  as  shown  in  fig.  3,  at  Y. 
Where  the  chords  and  queens  intersect,  they  are  notched  equally  into 
each  other,  so  as  to  bring  the.  two  pieces  composing  the  chords  within 
about  an  inch  of  each  other,  figs.  2  and  4. 

The  plankiug  of  the  canal  trunk  is  single,  and  well  caulked.  The 
courses  of  plank  are  from  six  to  fifteen  inches  wide. 

Remarks. — This  aqueduct  evinces,  more  strikingly  than  any  other 
structure  I  know  of,  the  capability  of  timber  for  the  purpose  of  bridge 
building.  The  weight  of  water  in  the  canal  trunk  on  a  single  span, 
when  four  feet  three  inches  deep,  amounts  to  275  tons,  of  2240  lbs.; 
and  we  may  safely  say  that  that  weight  is  frequently  increased  to  at 
least  300  tons,  during  the  passage  of  boats;  for  although  a  boat,  of 
course,  displaces  a  bulk  of  water  of  equal  weight  with  herself,  yet  it 
may  readily  be  conceived  that  the  water  so  displaced  does  not  instan- 
taneously leave  the  span,  on  her  entrance ;  and  I  think  we  may  as« 
sume  that  at  least  twenty-five  tons  of  it  are  frequently  on  a  span  at 
the  same  moment  with  the  boat.  Yet  on  a  most  critical  examination, 
made  with  that  view,  I  could  not  detect  in  any  part  of  the  timbers 
the  slightest  symptom  of  what  might  with  propriet]^  be/called  crush- 
ing. Slight  compressions,  (if  I  may  be  allowed  to  draw  such  a  dis- 
tinction,) were  visible  at  the  heads  of  the  queen-posts,  but  not  to  a 
greater  extent,  apparently,  than  invariably  attends  all  trusses  of  this 
kind  in  common  bridges  of  large  spans,  after  having  been  some  time 
in  use.  In  all  bridges  there  is  a  tendency  to  settle,  or  sag,  in  the  cen- 
tre ;  and  this  tendency,  of  course,  brings  a-heavy  compressing  strain 
upon  the  pole  plates ;  but  beside  this  compression,  incident  to  the 
truss  considered  a«  a  whole,  there  is  another^  acting  at  the  several 
points  at  which  the  heads  of  the  posts  tenon  into  the  poles.  This 
compound  compression  explains  a  fact  for  which  I  was  for  some 
time  at  a  loss  to  assign  a  satisfactory  reason.  I  have  already  stated 
that  in  the  inner  trusses  of  this  aqueduct,  a  straining-piece,  like  that 

shown  at  T,  fig.  3,  was  inserted  between  the  heads  of  the  posts,  in 
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preference  to  the  short  butting  piece,  P,  figs.  3,  5,  employed  in  the 
outer  trusses;  This  was  evidently  done  under  the  impression  that  it 
opposed  a  more  perfect  resistance  to  the  compressioas  alluded  to,  than 
the  shorter  pieces;  and,  at  first  sight,  it  will  probably  strike  most  of 
my  readers  in  the  same  manner.  But  it  !s  of  great  importance  to 
know,  that  although  the  long  piece  is  almost  invariably  introduced, 
both  by  engineers  and  bridge  builders,  whenever  extra(Nrdinary  com- 
pression of  the  pole  is  anticipated,  it  is  in  fact  entirely  ineffective: 
whei'eas  the  short  butting  pieces  perform  the  duty  assigned  them  per- 
fectly. 

I  shall  endeavor  to  point  out  the  cause  of  this. 

The  compresaon  of  the  poles  evidently  increases  from  the  piers 
towards  the  centre  of  the  span,  in  the  same  manner  as  in  a  single 
long  piece  af  timber,  supported  at  two  ends,  when  it  sags  in  the  mid- 
dle :  consequently,  when  the  bridge  settles,  as  it  always  will,  more  oi 
less,  the  head  of  any  one  post  is  moved  a  greater  distance  towards  the 
centre  of  the  span  than  the  post  behind  it,  that  is,  between  it  and  a 
pier.  Therefore,  the  opening,  /?',  behind  the  post,  Q',  must  be  a  lit- 
tle wider  than  the  opening  /?,  behind  the  post  Q ;  and,  consequently, 
the  inner  end  of  the  straining-piece,  T,  cannot  be  forced  up  into  con* 
tact  with  the  head  of  the  post  Q,  but  must  remain  distant  from  it  an 
amount  equal  to  the  difierence  of  the  compression  which  takes  plaee 
in  that  part  of  the  pole  between  Q'  and  the  centre  of  the  span,  and 
that  part  which  extends  from/?'  top.  ^  This  difference  in  the  amount 
of  compression  between  any  two  consecutive  posts,  is  very  perceptible 
in  all  large  bridges,  being  generally  about  one-eighth  of  an  inch,  that 
is  if  there  be  seven  spaces  in  the  truss,  between  a  pier  and  a  kingpost, 
the  opening  at  the  inner  one  will  generally  be  about  seven-eighths  of 
an  inch,  at  the  next  one  six-eighths,  at  the  next  five-eighths,  and 
so  on  to  the  queem  post  near  the  pier,  where  it  will  diminish  to  noth- 
ing. In  some  bridges,  and  those  excellent  ones,  I  have  seen  the  open- 
ings behind  the  queen  posts  much  greater  than  this,  at  least  double ; 
but,  I  believe,  only  in  such  bridges  as  have  no  chords  to  confine  the 
feet  of  the  ribs.  Of  course  some  portion  of  these  openings,  in  every 
case,  is  due  to  the  compression  which  takes  place  in  the  heads  of  the 
posts  themselves.  This  is^frequently  very  perceptible*  I  could  just 
detect  it  in  a  few  of  the  queen  po^s  of  the  aqueduct 

But  it  may  be  objected  that  if  the  explanation  I  have  given  be  cor- 
rect, then  even  the  short  butting  piece,  P,  should  also  be  ineffective ; 
because,  if  the  compression  of  the  pole  increases  so  pereeptibly  to- 
wards the  centre,  then  supposing  the  length  of  the  butting-piece  to  be 
one-fourth  of  the  distance  between  two  queens,  the  inn^  end  of  tbe 
butting-piece  should  not  come  into  contact  with  the  pole,  by  an 
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amonnl  equal  to  one-fourth  of  the  opening  which  occurs  between 
those  two  queens.  Plausible  as  this  deduction  would  seem,  it  is, 
nevertheless,  incorrect,  for  as  I  have  before  remarked,  the  short  but- 
ting-pieces act  admirably,  and,  as  I  conceive,  for  this  reason,  that 
although  the  entire  length  of  that  portion  of  a  pole,  or  cap,  between 
two  adjacent  posts,  is  in  a  state  of  compression,  which,  considering 
the  whole  truss  as  one  great  beam,  gradually  increases  towards  the 
centre.  Still  the  action  of  the  main  braces  against  the  back  part  of 
the  head  of  «ach  post,  tends  to  bring  an  additional  strain  upon  the 
portion  of  the  pole  next  adjoining  the  inside  of  the  post  head.  This 
additional  strain  produces  a  compression  of  its  own,  which,  unlike 
that  operating  on  the  truss  considered  as  a  whole,  decreases  towards 
the  centre.  Therefore,  that  part  of  the  pole  into  which  the  head  of 
any  post  tenons,  is  more  compressed  than  the  part  at  the  end  of  the 
butting-piece,  and,  consequently,  the  latter  is  brought  into  full  action. 

This  matter  is  a  very  important  one,  and  my  remarks  on  it  were 
suggested  by  seeing  that  in  this  aqueduct  the  long  straining-piece  had 
superseded  the  short  butting-piece,  evidently  in  expectation  of  itg 
greater  effidency.  In  the  Market  street  bridge,  at  Philadelphia,  the 
finest  in  existence,  the  same  defect  exists;  also  in  the  viaduct  of  the 
Columbia  and  Philadelphia  Railroad,  near  Philadelphia,  and  many 
others,  built  by  the  most  taleiAed  and  experienced  bridge  builders 
in  the  country. 

But  in  all  these  bridges,  as  well  as  in  this  aqueduct,  the  inner  ends 
of  none  of  these  long  straining-pieces  are  in  contact  with  the  heads  of 
the  adjoining  posts,  against  which  they  were  intended  to  exert  apow*- 
erfttl  compression.  (Consequently,  they  are  not  only  usel^,  but. posi- 
tively injurious,  as  they  add  unnecessarily  to  the  weig^Kof  the  truss^ 
and  thus  absolutely  increase  that  tendency  to  settle/which  they  are 
intended  to  prevent. 

I  noticed  a  splintering,  or  spalling  off,  of  the  stones  supporting  the 
feet  of  some  of  the  arches.  The  stones  in  this  part  of  a  bridge,  as 
well  as  those  forming  the  facing  of  the  starlings,  should  always  be  of 
good  quality;  and,  in  the  former  case  especially^  attention  should  be 
paid  to  their  toughness  ;  soft  sandstone  should  never  be  admitted. 

In  an  extreme  case  like  this,  of  such  an  immense  weight  and  so 
80ft  a  stone,  or  indeed  with  stone  of  the  best  quality,  I  should  cex^ 
tainly  prefer  to  have  the  reM»es  in  the  top  of  the  pier  for  receiving  the 
feet  of  the  cmrved  ribs  and  pfi&  posts,  somewhat  deeper  than  in  this 
instance,  where  they  are  but  eight  inches  deep,  figs.  1,  2,  and  6.  The 
pressure  on  the  piers  and  abutments,  so  long  as  the  bridge  maintains 
ilaelf,  is  almost  altogether  vertical,  and  as  it  sometimes  happens  that 
the  bearing  is  not  very  fair,  every  precaution  should  be  used  to  pre- 
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vent  spalling.  One  of  the  spans^  at  the  time  I  saw  the  aqueduct,  was 
(in  my  opinion,)  in  imminent  danger  of  falling,  inconsequence  of  this. 

I  am  confident  that  two  trusses,  instead  of  four,  would  have  been 
sufficient  to  support  the  trunk  of  this  aqueduct,  especially  if  another 
arch-piece  had  been  added  to  the  depth  of  the  curved  ribs,  and  the 
height  of  the  trusses  made  a  little  greater.  This  additional  height 
would,  moreover,  have  added  to  the  convenience  of  passengers  on  the 
roofs  of  the  boats,  who  are  now  obliged  to  stoop  in  passing  through 
the  aqueduct.  As  the  use  of  but  two  trusses  would,  of  course,  in- 
crease the  clear  width  between  them,  to  admit  the  tow-path,  the  gir- 
ders might  be  trussed  by  a  heavy  arch-piece,  which  would  insure 
abundant  strength.  A  considerable  diminution  of  expense  would  at- 
tend such  an  arrangement. 

As  to  the  piers  of  this  aqueduct,  they  are,  as  before  stated,  but  9even 
feet  thick  on  tcp,  or  j-^,-^  part  of  the  span ;  or  not  quite  one-haffas 
great  as  the  proportion  of  those  used  in  the  Trenton  bridge,  which  is 
the  boldest  one  cited  by  Tredgold,  in  his  table  of  stone  piers  for 
wooden  bridges. 

I  am  by  no  means  prepared  to  advocate  the  breakwater  starling, 
(so  called,)  used  in  this  aqueduct,  and  in  many  large  bridges  in  the 
country.  I  have  known  them  to  pitch  very  heavy  blocks  of  ice  upon 
the  roof,  and  outside  footways  of  the  bridges  to  which  they  were  at- 
tached. This  never  occurs  with  semi-circular  starlings,  and  as  I  have 
never  known  one  of  the  latter  shape  to  be  injured  when  built  with 
care,  I  consider  it  preferable  to  the  other — though  I  think  something 
like  a  semi-ellipse  still  better.  My  own  practice  is  to  batter  the  fronts 
of  the  starliqgs  two  inches  to  a  foot,  and  work  them  into  one  inch  to 
a  foot,  as  they  approach  the  sides  of  the  piers.  Experience  has  given 
me  every  reason  to  be  satisfied  with  this  shape.  In  very  exposed 
situations,  there  would  be  no  objection  to  increasing  the  front  batter 
to  considerably  more  than  two  inches  to  a  foot 

The  foundations  of  the  piers  of  the  aqueduct  do  not  appear  to  have 
settled  in  the  least,  or  to  have  undergone  any  derangement ;  still,  even 
in  the  face  of  this  precedent,  I  should  certainly  prefer  the  foundation  to 
be  laid  at  the  depth  of  a  few  feet  below  the  bottom,  in  structures  so 
important  as  this.  There  are,  however,  several  bridges  across  the 
Alleghany,  in  the  vicinity  of  the  aqueduct,  and  all  their  piers  are 
founded  in  this  manner,  (some  of  them^indeed,  having  but  one  course 
of  timbers  in  their  platforms,)  which  i^  istrong  evidence  of  the  suffi- 
ciency of  the  plan,  on  a  gravel  bottom,  even  when  exposed  to  tre- 
mendous freshets. 

Viewed  as  a  whole,  this  aqueduct,  for  which,  I  am  under  the  im- 
pression, there  was  no  precedent,  certainly  reflects  the  highest  credit 
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on  Mr.  Lothrbp,  far  boldness  and  mechanieal  ski]l.'^  There  are  others, 
of  much  the  same  kind,  on  the  canal;  all,  I  believe,  designed  by  him. 
The  general  arrangement  of  the  timbers  is  not  original  with  him,  hav- 
ing been  long  before  practised,  in  very  many  instances,  in  common 
bridges;  but  the  application  of  it  to  the  purposes  of  so  extensive  an 
aqueduct,  was  certainly  a  very  bold  step ;  and  its  entire  success  is 
proof  of  an  intimate  knowledge-  of  what  he  undertook. 

I  look  upon  this  arrangement  of  timbers  as  the  best  yet  devised  for 
large  spans.  It  certainly  admits  of  many  improvements  in  its  details, 
and  from  some  experiments  of  my  own  on  the  subject,  I  am  under 
the  impression  that  considerable  modifications  in  some  of  the  more 
important  parts,  might  be  made  with  advantage.  I  may  take  occa- 
sion, in  some  future  paper,  to  allude  to  them. 

The  cmrved  rib,  it  is  well  known,  is  stronger  in  the  centre  than  at 
any  other  point;  or,  in  other  words,  a  load,,  which,  applied  between 
the  centre  and  one  of  the  piers,  would  destroy  the  rib,  might  be  sup- 
ported, with  perfect  safety,  in  its  centre.  But  the  truss  which  is  con- 
nected with  the  ribs,  is  weaker  in  the  centre  than  at  any  other  point; 
its  resistance  to  a  load  acting  at  any  point,  being,  as  in  the  case  of  a 
single  piece  of  timber,  prc^ortional  to  the  rectai^le  of  the  distances 
from  the  point  at  which  the  load  is  applied  to  the  points  of  support. 
Therefor ey  the  combination  of  the  curved  rib  with  the  truss y  secures 
a  more  uniform  degree  of  strength  throitghout  the  whole  span,  than 
could  be  attained  by  either  one,  used  separately. 

But  besides  this,  another  very  important  consideration  attends  th& 
combination  of  the  curved  rib  with  the  truss,  viz.:  that  each  not  only 
contributes  its  own  share  to  the  support  of  the  load,  but  actually  in^ 
creases  the  power  of  resistance  of  the  other — ^that  is,  the  two  com- 
bined will  support  a  greater  load  than  they  could  separately,  were 
the  load  divided  between  them.  A  curved  rib,  when  employed  by 
itself,  is  very  weak  at  the  haunches,  and  readily  yields  to  a  load  ap- 
plied there;  but  if  proper  means  be  adopted  for  preventing  the  rib 
from  changing  itsform,  its  strength  is  wonderfully  increased,  indeed 
to  such  an  extent  that  actual  crushing  of  the  timber  must  take  place 
before  the  rib  wiU  yield  to  its  load.    Without  this  precaution,  its  flex- 

*  Wa  think  it  proper  to  remark  here,  that  in  the  tixth  Tolame  of  the  London  Repeitoiy 
of  Arte,  p.  SSO,  ia  detailed  at  length,  the  apeciflcation  of  a  patent  taken  out  in  Etagland;  in 
1796^  bj  Mr.  Jamea  Jordan,  far  eanatruding  aquedutU  and  bridgfM,  mth  curved  rib9  of 
timber,  er  mm,  and  tuipending  ihertfrom,  by  iron  rods,  the  floor  or  trunk,  as  the  eau 
may  be.  The  celebrated  bridge  OTor  the  Delaware,  at  Trenton,  commenced  in  1804,  ia,  in 
ila  general  ootline,  almoet  a  preciae  copy  of  the  plate  illuatrating  Jordan'a  patent,  in  the  Re- 
pertory of  Arte,  and  ia,  in  principle,  nnqaeationably,  an  infringement  of  that  patents  Mr. 
Jordan  aleo  givea  a  plate  of  a  projected  aqoedoct,  predaely  the  aame  in  ita  eaMntial  prindplM 
aa  that  which  forma  tiie  aal»ieet  of  the  above  paper.  Cox.  Fua. 
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ibility  will  permit  it  to  bend,  and  foil  through  between  its  abutments, 
under  a  load  many  times  less  than  that  necessary  to  crush  it  Such  a 
change  of/omiy  or  bending,  is  prevented  by  the  truss,  and  thereby  so 
great  an  accession  of  strength  is  imparted  to  the  rib,  that  if  we  could 
conceive  of  the  truss  acting  only  in  this  capacity  of  a  stiffener  to  the 
rib,  without  itself  sustaining  any  portion  of  the  load,  still  the  strength 
of  the  bridge  would  be  increased  many  fold.  I  have  seen  curved  ribs 
of  200  feet  span,  bend,  and  foil  into  the  river,  between  their  abut- 
ments. 

The  highest  known  freshet  of  the  Alleghany,  rose  to  about  the 
flocrr  line  of  the  canal  trunk ;  the  weather  boarding  of  the  outside 
formed  a  kind  of  dam,  against  which,  trees,  barns,  houses,  &c.,  accu- 
mulated, until  they  formed  a  wide  field  of  drift  on  its  upper  side.  A 
large  concourse  of  people  stood  on  the  banks  of  tlie  river,  expecting 
to  see  the  whole  structure  lifted  off  from  its  piers,  and  floated  away; 
but  it  stood  perfectly  firm,  and  I  believe  sustained  no  injury  whatever. 

It  is  my  intention  to  endeavor,  through  the  medium  of  the  Journal, 
to  supply,  in  some  measure,  a  deficiency  that  exists  in  all  our  works 
on  carpentry,  in  that  department  which  treats  of  the  spanning  of  large 
openings.  The  best  mode  of  doing  this  will,  probably,  be  to  present 
to  the  reader  a  series  of  papers,  descriptive  of  existing  structures^ 
with  such  comments  as  may  happen  at  the  time  of  writing,  to  be 
suggested  by  the  particular  example  under  consideration.  This 
paper  may  be  looked  upon  as  the  first  of  the  series,  and  I  shall  endea- 
vor to  follow  it  up,  as  my  leisure  permits,  by  other  interesting  exam- 
ples of  such  works  as  have  come  under  my  own  immediate  notice. 
In  some  future  paper  I  shall  enlarge  more  fully  upon  the  several  ia- 
dividual  timbers  composing  such  a  truss  as  that  employed  in  this 
aqueduct.  The  subject  of  wooden  bridges,  of  large  spans,  is  a  very 
interesting  and  important  one,  and  one  of  considerable  intricacy.  Its 
importance  has  of  late  been  much  enhanced,  by  the  discoveries  of 
preservatives  of  timber  from  decay.  Should  an  equally  effective  pre- 
servative against  fire  be  discovered,  which,  under  the  present  rapidly 
increasing  discoveries  in  chemistry,  is  not  at  all  improbable,  we  should 
have  much  less  reason  than  at  present  to  regret  our  national  want  of 
fine  stone  bridges. 

Athens,  Tennessee,  May,  184! 
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Mode  of  TVaeing  a  Curve  of  very  large  Radius^  adopted  in  the 
Survey  of  the  Northern  Boundary  of  the  State  of  Delaware,  in 
1701. 

Professor  John  F.  Frazer  has  deposited  at  the  Hall  of  the  Frank* 
lin  Institute,  in  Fhiladelphia,  some  interesting  documents,  concerning 
the  original  demarcation  of  the  curvilinear  boundary,  dividing  th^ 
northern  part  of  the  State  of  Delaware  from  the  conterminous  States 
of  Pennsylvania  and  Maryland.    These  documents  consist, 

I.  Of  the  original  warrant  by  William  Penn  as  "Proprietary  and 
Governor  of  Pennsylvania  and  the  counties  annexed;*'  bearing  date 
the  28th  day  of.the  8th  month,  1701,  and  directed  to  Isaac  Taylor,  of 
the  county  of  Chester,  in  the  province  of  Pennsylvania,  and  Thomas 
Pierson,  of  the  county  of  Newcastle,  «tn  the  territories;^^  instructing 
them  to  accompany  the  magistrates  of  each  county,  or  any  three  of 
them,  within  the  space  of  forty  days  after  date,  and  in  their  presence 
to  admeasure,  and  survey,  a  circular  boundary  line,  struck  by  a  radius 
€^  twelve  mileSy  from  the  town  of  New  Castle,  as  a  centre ;  the  line 
to  be  well  marked,  and  to  consist  of  **  two-thirds  of  a  semi-circle  of 
twelve  miles  radiu^.^* 

II.  Of  a  duplicate  record  of  the  official  proceedings  of  the  appointed 
surveyors,  and  the  field  notes  of  the  survey,  made  pursuant  to  the 
aforesaid  warrant,  in  the  presence  of  six  magistrates — three  of  the 
province  of  Pennsylvania,  and  three  of  the  ^^  annexed  territories,^^ 
now  the  state  of  Delaware. 

By  this  document  it  appears  that  the  centre  of  the  arc  of  the  circle, 
or  the  point  of  beginning  the  radial  line,  was  established  by  the  mag- 
istrates "at  the  end  of  the  horse  dike  next  to  the  town  of  New  Castle," 
thence  by  various  courses,  rectified  to  a  due  north  line,  the  surveyors 
ran  off  the  radius  of  twelve  miles,  terminating  at  a  white  oak  tree,  in 
a  sinuosity  of  the  Brandy  wine  Creek;  and  as  it  will  probably  be 
more  interesting,  we  subjoin  an  extract  from  the  official  memoir,  in 
which  the  surveyors  (in  their  own  language,)  give  a  brief  account  of 
their  operations,  in  first  tracing  a  radius  of  twelve  miles,  due  north, 
and  then  marking  out  the  required  segment  of  120%  by  uniform  an- 
gles of  deflection  from  primary  chords,  as  is  at  this  day  practised 
upon  railroads,  and  similar  works. 

Extract  from  the  Surveyor's  Memoir. 

<<The  26th  day  of  the  9th  month  we  did  begin,  in  the  presence  of 
the  said  justices  (Cornelius  Empson,  Richard  Halliwell,  John  Rich- 
ardson, Caleb  Pusey,  Philip  Roman,  and  Robert  Pyle,  Esquires,)  at 
the  end  of  the  horse  dike,  and  measured  due  north  twelve  miles,  to  a 
white  oak,  marked  with  twelve  notches,  standing  on  the  west  side  of 
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Brandjvnne  €reek,  in  the  land  of  Samuel  Helm ;  and  from  the  said 
white  oak  we  ran  eastward,  circularly,  changing  our  course  from  the 
east  southward^  one  degree  at  the  end  of  every  sixty-seven  perches, 
which  is  the  chord  qf  one  degree  to  a  twelve  miles  rtuiius;  and  at  the 
end  of  forty-three  chords  we  came  to  the  Delaware  river,  on  the  up- 
per side  of  Nathaniel  Sampley's  old  house,  at  Chichester ;  and  th^ 
we  returned  to  the  said  white  oak  in  Israel  Helm's  land,  and  from 
thence  we  ran  westward,  changing  our  course  one  degree  from  the 
west  southward,  at  the  end  of  every  sixty-seven  perches,  as  be- 
fore, until  we  had  extended  seventy-seven  chords,  (which  being  ad- 
ded to  the  forty-three  chords,  make  two-third  parts  of  the  semi-circle 
to  a  twelve  mile  radius,)  all  which  said  circular  line  being  well  mark- 
ed with  three  notches  on  each  side  of  the  trees,  to  a  marked  hickory, 
standing  near  the  western  branch  of  Christiana  Creek.  Surveyed  the 
4th  day  of  the  10th  month,  1701,  by  us." 

(Signed)  Isaac  Tatlob, 

Thos.  Pi£rson. 
To  elucidate  more  fully  the  principles  involved  in  this  demarcation, 
we  subjoin  a  diagram  (on  a  scale  necessarily  distorted,)  showing 
three  of  the  chords  assumed  at  random  from  the  eastern  part  of  the 
survey. 


Uniform  length  of  each  chord  a=nat  sin.  J°  x  12  miles,  rad.  x  2  or 
.008726  X  3840  perches  x  2  «  67.01952  perches,  say  67  pers.y  which 
is  the  chord  of  1**  of  a  circular  arc,  of  the  radius  fixed ;  as  is  correctly 
stated  in  the  surveyors'  memoir. 

C  a  ft  as  S.  79°  E.  67  pers.  ^    Angles  of  deflection. 

Chords,        \  6  c=«S.  78°  E.    do.        V        eb  c,  fc  rf,  &c. 
(  c  d^S.  IT  E.    do.        )  uniformly  1°. 

The  surveyors  began  their  field  labors  on  the  26th  d^y  of  the  9th 
month,  1701,  and  closed  them  on  the  4th  day  of  the  10th  month, 
having  occupied  but  nine  days  in  the  work;  running,  within  that 
time,  twelve  miles  of  radius,  and  twenty-five  and  one-eighth  miles  of 
chords  of  the  curve — ^in  all  upwards  of  thirty-seven  miles,  or  more 
than  four  miles  surveyed  and  measured  each  day,  at  an  average. 

When  we  consider  the  care  required  in  tracing  the  chords  by  recti- 
fied courses,  and  the  obstacles  which  the  face  of  the  country  must 
then  have  presented,  this  was  rapid  work;  and  it  stands  forth  in 
striking  contrast  to  the  vast  length  of  time,  which  similar  geodesic 
operations  are  at  this  day  made  to  consume. 
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It  will  be  obvious  to  all  who  are  conversant  withmatters  of  this  na- 
tureithat  the  mode  adopted  in  1701 ,  by  these  surveyors,  in  tracing  i/de 
€trc  qf  twenty 'Jive  miles  long,  upon  a  radius  of  twelve  miles,  is  in 
substance  the  same  as  that  so  generally  used  at  the  present  time  in 
mariEing  out  upon  the  ground  the  large  circular  curves  of  railroads, 
in  which — as  in  the  case  of  this  boundary  line — ^the  centres  arei  at  an 
inconvenient  distance. 

The  main  priqciple  involved  is,  that  qf  deflecting  a  constant  an- 
gle  in  passing  ff^om  one  chord  to  another  qf  equal  length;  by  which 
process  a  number  of  points  in  a  circular  arc  may  be  correctly  estab- 
lished, by  the  salient  angles  of  the  inscribed  polygon,  as  is  easily 
shown  from  the  geometry  of  curves. 

In  railroad  surveys  the  primary  chord  is  usually  assumed  at  the 
fixed  length  of  one  hundred  feet  for  all  curVes,  (instead  of  sixty-seven 
perches,  as  adopted  in  this  case,  to  make  the  uniform  angle  of  deflec- 
tion 1°;)  and  the*  angle  of  deflection  between  the  chords  is,  for  any 
given  curve,  made  proportional  to  its  radius,  as  must  necessarily  be 
the  case  when  the  chord  employed  is  of  a  constant  length:  still  the 
principle  involved^  as  well  as  the  mode  of  opera til)g  with  the  circum- 
ferentor,  is  precisely  the  same  in  marking  out  a  railway  curve,  as  was 
employed  by  Messrs.  Taylor  and  Pierson,  in  the  trace  of  the  circular 
boundary  line  above  described,  and  which  is  highly  creditable  to 
them,  as  a  practical  operation,  performed  with  the  most  simple  instru- 
ments. 

The  idea  has  been  generally  entertained  that  Lieut.  Col.  Long,  of 
the  United  States  Corps  of  Engineers,  was  amonfst  the  first  to  deducfe 
from  the  geometry  of  curves,  and  to  apply,  practically,  the  mode  of 
tracing  circular  arcs  of  large  radius,  to  which  we  have  just  referred ; 
and  in  a  little  work  published  in  Baltimore,  in  1829,  entitled  the  i?ai7- 
roarf  ilfonwfl/,  which  has  become  amongst  engineers  a  text  book  of 
curvature;  Col.  Loiig  developed  in  a  very  perspicuous  manner,  all 
the  principles  necessary  to  the  demarcation  of  great  curves,  by  means 
of  primary  chords  of  one  himdred  feet;  as  well  as  to  enable  the  in- 
scription within  the  primary  arcs,  of  a  decimal  system  of  sub*chords; 
but  from  what  we  have  said  above,  it  would  appear  that  in  the  main 
features  of  the  process  he  had  been  anticipated,  as  long  ago  as  the 
year  1701,  by  Messrs.  Taylor  and  Pierson,  the  surveyors  ofthe  circu- 
lar boundary  line  of  Delaware. 

Before  closing  this  subject,  we  must  remark  that,  although  the 
boundary  surveyors  clearly  developed  the  plan  of  tracing  a  large  arc 
of  a  circle,  by  constant  angles  of  deflection  between  primary  chords 
of  equal  length,  so  as  to  be  geometrically  correct;  nevertheless  it  is 
singular  that,  in  applying  these  principles  upon  the  ground,  they  have 
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committed  an  error,  in  consequence  of  having  laid  the  line  intended 
for  the  first  chord,  in  the  position  of  a  tangent  to  the  arc.  It  appears 
from  the  field  notes,  that  after  having  run  off  north  jQrom  the  town  of 
New  Castle  a  meridian  line,  as  radius,  the  surveyors  determined  that 
the  first  chord  of  their  circular  arc  should  bear  east  and  west,  and, 
therefore,  be  bisected  by  the  meridian  radius;  now  it  is  perfectly  evi- 
dent that  any  chord  of  a  circular  arc,  bisected  by  a  radius^  must  cat 
that  radius  at  a  distanee  back  from  its  extremity,  equal  to  the  versed 
sine  corresponding  to  the  given  chord;  therefore,  in  the  case  before  us, 
the  surveyors  ought  to  have  set  back  towards  New  Castle,  from  the 
extremity  of  the  meridian  radius  of  twelve  miles,  the  proper  length 
of  the  versed  sine,  or,  nat.  vers.  sin.  i  ^  x  12  miles  radius  a  .0000381 
X  3840  perches sss  .1463040  perches,  or  2.414  feet;  and  firom  the  cor- 
rect point  of  concourse  of  the  radius  and  chord  determined  thus,  they 
should  then  have  laid  off  from  the  meridian  the  courses  and  distances 
recorded  in  their  field  notes,  viz:  East  33i  perches,  and  West  33} 
perches — ^in  all  67  perches,  the  calculated  length  of  the  chord.  This 
process  would  have  correctly  fixed  the  position  of  the  chord,  and, 
from  its  eastern  and  western  extremities,  the  courses  and  distances  of 
the  field  notes  being  run  off,  an  inscribed  polygon  would  have  been 
correctly  formed  about  *^the  end  of  the  horse  dike"  at  New  Castle,  as 
a  centre. 

But  from  the  field  notes  it  would  appear  that  the  right  line'  design- 
ed for  the  first  chord  of  sixty-seven  perches,  was  laid  off  equally  east 
and  west,  from  the  extremity  of  the  meridian  radius;  it*  therefore 
occupies  a  false  posilfen,  as  regards  a  segment  of  a  circle  of  twelve 
miles  radius,  described  ^^from  the  end  of  the  horse  dike^^ — in  fiujt,  it 
is  tangent  to  such  an  arc — ^but,  nevertheless,  in  connexion  with  each 
other,  the  whole  120  chords  run  by  the  surveyors,  do  actually  form 
sides  of  a  polygon  inscribed  within  a  circle  of  twelve  miles  radius,  but 
relating  to  a  centre^  distant  from,  the  intended  one.  due  north,  the 
length  of  the  versed  sine,  corresponding  to  the  chord  of  one  degru 
of  the  arc.  In  consequence  of  the  great  length  of  the  radius,  this  dis- 
tance is  fortunately  of  but  little  practical  importance,  being  but  2.414 
feet,  as  we  have  shown  above ;  so  that  the  real  centre  of  the  circular 
boundary  line  actually  traced,  is  nearly  two  and  a  half  feet  distant 
from  that  which  was  established  by  the  assembled  magistrates. 

The  annexed  diagram  (on  a  scale  distorted,  of  course,)  will  convey 
more  clearly  to  the  eye,  the  error  we  have  attempted  to  point  out. 

tf,  AyssThe  east  aiid  west  line,  of  sixty-seven  perches,  traced  by  the 
surveyors,  in  Ueu  of  the  proper  chord,  c,  d. 

e,/,caB  A  portion  of  the  meridian  radius  of  twelve  miles,  run  due 
iwrth  firom  ^^ihe  end  qfthe  horse  dikeJ^ 
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f,  ^,aThe  versed  sine  corresponding  to  a  chord  subtending  one  de* 
gree  of  such  an  arc  s  2.414  feet,  which  is  of  course  the  distance  due 
narthy  which  the  centre  of  the  circular  segment  was  in  effect  remov- 
ed by  the  error  which  appears  to  have  been  committed  by  the  survey- 
ors. M. 


Facts  and  Observations  on  Four  and  Six  JVheel  Engines^  * 

By  John  Herafath,  Esq. 

[cuHTuruED  VBOK  VOX.  in,  PAe^  391.1. 

Midland  Counties  Railway. 

This  line,  as  the  public  knows,  unites  Nottingham  with  Derby,  and 
both  with  the  London  and  Birmingham  at  Rugby.  The  length  be- 
tween Derby  and  Nottingham  is  154  miles;  between  Derby  and  Rug- 
by 491  miles;  and  between  Nottingham  and  Rugby  47 j  miles.  The 
total  length  of  line  worked  is  574  miles. 

Here  I  have  had  an  opportunity  of  seeing  stone  blocks,  cross  sleep-, 
ers,  and  longitudinal  bearings,  mixed  and  intermixed  in  such  a  man- 
ner as  to  make  a  strong  and  decisive  impression  upon  me  of  their  rel- 
ative advantages,  of  which  I  shall  speak  hereafter. 

*  The  sabject  matter  of  these  intiBrestiiig  papen<— whieh  we  tra  engaged  u  ie»pobli«huig 
from  the  Railway  Magazine— acquirei  renewed  interest,  from  the  occanence  of  the  late  ahock- 
tng  aoddent  opon  the  Paris  and  Veraaillei  Railway,  in  FVanoe. 

In  this  fearfal  catastrophe,  it  appears,  from  tho  newspaper  aeooimts^  that  the  passenger 
train  was  drawn  by  two  engines,  as  in  the  case  of  the  accident  on  the  London  and  Brighton 
Railway*  which  we  noticed  at  page  349L  of  the  last  yolame ;  and,  as  in  that  tnt^once,  the  anv 
iliary,  or  leading,  engine,  was  a  four  wheeled  machine,  whilst  the  other  ran  on  eix  wheels. 

Bo  also  in  the  former,  as  in  the  latter  case,  the  four  wheeled  engine  was  the  first  to  fly  the 
track;  the  second  foUowedv  and  th» destruction  of  carnages,  and  oonseqnent  Toss  of  life,  was 
tenibly  aggfBfated^  by  the  fact  that  ai  th&same  time  the  train  was  also  impelled  forward 
firom  belund,  by  a  third  engine^  attached  for  that  purpose,  which,  partaking  of  the  high  tcIo- 
di^  of  the  whole  train,  the  moment  the  stoppage  took  place  in  front,  drove  forward,  over  the 
nuns  of  the  net,  some  of  the  rearward  cars,  whrah  might  otherwise  have  been  saved  with- their 
and  probaUy  without  injiiiy.  Coic,  Pub. 


1 6  CMl  Engineering. 

•The  great  blot  upoa  this  line  is  a  curve  of  only  11  chains  radius, 
droasing  the  Derwent,  and  entering  the  station  at  Derby.  Beiifg  at  a 
terminus,  it  can  be  productive  of  nd  danger,  but  in  th^  perpetual 
strain  which  it  impresses  on  the  engines  while  traversing  it,  and  the 
play  which  they  are  obliged  to  have  upon  the  rails  and  axles  to  com- 
pass it,  are,  in  my  opinion,  great  sources  of  expense  in>  the  wear  and 
tear  of  the  engines,  and,  also,  upon  all  the  rest  of  the  road;  for  where- 
ever  great  play  is  upon  the  rails,  and  in  the  axles,  a  strong  sinuous 
motion  is  the  consequence,  and,  naturally,  an  excess  of  wear  and  tear, 
both  of  the  engines  and  road. 

The  Midland  Counties'  Company's  stock  colisists  of  29  passenger, 
and  6  merchandize,  engines — 28  of  the  former  having  four  wheels 
and  inside  bearings,  and  one  four  wheel  with  outside  bearings,  and 
cylinders  outside  these  bearings.  Of  the  merchandize  engines,  four 
have  four  wheels  and  inside  bearings,  one  outside  bearings  and  six 
wheels,  and  one  with  outside  bearings,  outside  cylinders,  and  six 
wheels.  The  four  wheel  passenger  engines  weigh  from  1 1  to  12^  tons 
each;  the  four  wheel  merchandize,  1^  tons  6  cwt.;  and  the  six  wheel, 
nearly  15  tons.  The  proportion  of  weight  on  the  leading  and  driving 
wheels  of  the  lighter  passenger  engines,  is  as  34  to  5i,  and  on  the 
heavier,  as  4  to  51;  on  the  merchandize,  as  4  to  54.  Four  of  these 
four  wheel  engines  are  coupled,  and  they  are  described  as  working 
pleasantly,  safely,  and  economically.  One  of  six  wheel  has  fianches, 
"and  is  done  withput." 

Of  these  35  engines,  29  are  now  (December)  ready  to  take  a  train. 

But  very  few  detentions  of  trains  are  represented  to  have  taken 
place,  and  these  not  from  derangement  of  machinery,  but  now  and 
then  cases  have  occurred  of  detentions  from  the  bursting  of  boiler- 
tubes.  There  have  been  no  failures  from  broken  crank  axles,  and 
only  in  one  case  has  an  engine  run  off  the  line,  and  that  was  from  the 
embankment  having  subsided  a  foot  during  the  night,  and  a  dense  fog 
having  in  the  morning  prevented  the  engine  driver  of  the  first  train 
from  seeing  the  state  of  the  road.  This  was  with  a  four  wheel  un- 
coupled engine. 

The  first  cost  of  engines  of  this  company  is  from  j61,250  to  jS1,400. 

In  answer  to  the  question  of  what  his  experience  tells  him  is  the 
advantage  of  four  or  six  wheel  engines,  one  over  the  other,  Mr.  Kear- 
sley  replies,  "both  have  advantages  un^er  difierent  circumstances." 
I  could  have  wished  he  had  been  more  explicit,  as  from  his  experience 
with  both  kinds,  his  opinions  merit  attention.  This  gentleman  sajrs 
they  have  no  top-heavy  engines,  and  very  little  motion  in  any  of 
them,  except  a  little  sinuous,  owing  to  the  play  which  they  feel  itne- 
ce&»ary  to  give  the  leading  wheels  in  the  axles  to  combat  the  curves 
with.  These  sinuous  motions,  he  observes,  are  nearly  the  same  in  all 
parts  of  the  line,  the  Derby  curve,  I  presume,  excepted. 

The  average  consumption  of  coke  is  from  25  lbs.  to  35  lbs.  per 
mile  for  passenger  trains,  and  from  40  lbs.  to  50  lbs.  for  merchandize 
trains.  From  some  oversight,  I  suppose,  he  has  not  given  me  the 
gross  loads  taken  with  either  train. 

I  heUeve,  not  one  of  their  engines  works  ezpansiveiy. 
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Mr.  Kearsley  is  of  opinion,  that  the  nearer  the  cranks  are  to  the 
principal  axis  of  the  engine,  the'  steadier  the  engine  \irorks.  The  cur- 
rent locomotive  expense  of  repairs,  per  mite,  according  to  the  last  two 
months'  returns,  is  134d. 

On  Wednesday  and  Thursday,  Dec.  8th  and  9th,  I  iiad  opportuni- 
ties of  riding  on  seven  of  this  company's  engines — ^the  Vulture^ 
LiynXy  Sultan  J  Centaury  Bee^  Hercules^  and  Unicom;  all  of  which, 
except  the  Hercules,  were  four  wheel  engines. 

The  principal  motions  I  observed  in  these  engines  were  the  sinuous, 
aiid  these  were  obviously  owing  to  the  great  play  the  engines  had  to 
prevent  too  great  strain  in  turning  the  curve  at  Derby.  The  Vvtture 
was  an  extremely  lively  engine,  but  too  short  in  the  springs,  which 
made  her  rough  to  ride  on.  The  Lynx  was  an  easier  engine  to.  the  ri^ 
der.  The  Sultan  was  evidently  a  strong  and  powerful  engine,  but  infe^ 
rior  in  steadiness  to  the  Centaur.  The  Bee,  the  engine  to  which  Hall's 
smoke-consuming  apparatus  is  applied,  is  a  little  foiir  wheel  engine, 
only  five  feet  distance  between  the  axles,  with  outside  framing,  and 
cylinders  outside  the  framing.  By  some  means  she  has  a  sad  charac 
ter  for  endcayoring  to  turn  her  tail  where  her  head  ought  ta  be,  while 
running  on  the  rails.  However,  in  spite  of  this  character,  I  accepted 
the  offer  of  a  ride  upon  her  from  Nottinghain  to  Derby.  There  was 
a  strong  wind  on  our  right,  and  we  came  along  at  a  rapid  rate  for  a 
little  engine  like  the  Bee;  I  should  think,  at  some  times,  full  45  miles 
an  hour.  With  such  a  wind  and  speed,  and  nothing  but  a  slendei 
rail  to  hold  by,  I  had  somediffictilty,in  the  mdst  exposed  situation  or 
the  engine,  to  keep  my  place,  and  certainly  had  no  small  portion  of 
my  attention  directed  to  the  means  of  preventing  myself  from  being 
blown  off.  However,  from  the  attention  I  could  spare^  I  did  not  per- 
ceive any  of  that  dangerous  tail-turning  which  I  had  heard  of,  nor 
any  of  that  lateral  wriggle  I  had  noticed  with  outside  cylinders,  both 
on  the  Birmingham  and  Gloucester,  and  North  Union,  Railways.  She 
had  much  sinuous  motion,  but  appeared  to  me  to  have  no^  other  o{ 
any  consequence,  and  so  I  told  Mr.  Kearsley  when  I  arrived  at  Derby. 
Indeed,  I  thought  I  had  here  found  an  exception  to  the  rule  I  had 
observed  with  all  those  engines^  having  outside  cylinders  which  1  had 
rode  on,  namely,  a  lateral,  or  side^  wriggle,  or  vibration,  keeping. time 
with  the  beats  of  the  piston.  In  a  letter,  however,  which  I  have  since 
received  from  Mr.  Kearsley,  he  mentions  a  subsequent  trial  with  her, 
undertaken  at  ray  request,  that  considerably  shakes  my  opinion.  As 
be  intends  another  trial,  I  forbear  to  say  more  of  it  at  present. 

The  last  engine^  the  Bee^  and  another,  the  Hercules,  a  six  wheel 
engine,  with  outside  framing  and  outside  cylinders,  and  driving-wheels 
in  the  imiddle,  were  very  kindly  put  on  to  special  trains  of  jgoods  by 
Mr.  Kearsley,  in  consequence  of  the  publication  of  my  disappoint- 
ment on  the  Grand  Junction  line  with  the  CEoluSyWad  such  valuable 
opportunities  they  afforded,  that  I  felt  thankful  to  the  parties  of  the 
Grand'  Junction  for  the  disappointment. 

Upon  the  Hercules  I  rode  from  Derby  to  Leicester,  and  though, 
probably,  she  was  a  good  engine,  both  Mr.  Kearsley  and  myself  could 
not  help  noticing  her  sluggish  heavy  movements  iii  comparison  with 
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tbe  nimble  and  agile  motioos  of  the  previous  four  vheel  engioes.  The 
contrast  to  me  appeared  very  much  like  that  of  a  heavy  cart-horse  to 
a  blood-horse,  and  the  same  haa  been  always  my  expenence.  Some- 
how or  other,  the  four  wheel  engines  trip  off  with  their  loads  as  if  to 
take  them  was  no  effort,  while  tbesixwheel  labour  like  animals  over- 
encambered  with  their  own  weight. 

The  Hercules  had  very  sensible  longitudinal  motion  when  the  velo- 
city approached  35  or  30  miles  an  hour,  and  a  considerable  degree  of 
lateral  wriggle,  which  by  leaning  against  the  side  rails  and  watching 
the  eccentrics,  Mr.  Kearsley  and  myself  observed  kept  time  as  nearly 
as  we  could  determine,  with  the  beats  of  the  pistons. 

While  traveling  upon  this  engine,  I  walked  several  times  along  the 
platform  by  her  side,  to  hei  very  front,  slopping  at  various  points  to 
observe  her  motions.  On  the  platform  by  her  lire  box,  her  side  wrig- 
gle, and  other  motions,  wore  most  sensible;  over  tbe  driving  wheels 
they  were  much  less  so,  and  over  the  leading  wheels,  near  where  the 
cylinders  were,  they  were  to  me  imperceptible.  The  sinuous  motioti 
of  her  front  framing,  which  on  the  platform  appeared  very  great, 
when  I  stood  at  her  head  was  very  insignificant. 

From  Leicester  I  rode  to  Rugby,  on  the  Unicorn,  a  very  favorite 
engine,  and  deservedly  so,  of  the  Secretary,  Mr.  Bell.  She  was  about 
the  best  engine  oi  the  company  I  had  been  on,  most  lively  and  active, 
but  very  noisy,  from  the  constant  blowing  off  of  steam,  which  it 
seamed  she  generated  without  limit,  as  move  at  whatever  rate  we 
chose,  she  ^d  still  a  superabundance  of  it.  This  engine  was  not 
without  longitudinal  motion,  and,  I  thought,  a  slight  disposition  to 
roll. 

The  following  table  of  these  engines  was  furnished  by  Mr.  Kear- 
sley. 
Particulara  of  Locomotive  Engines  inspected  bjf  Mr,  Herapath. 


For  the  following  synopsis,  extracted  from  a  letter  to  me,  of  Dec. 
14, 1  am  indebted  to  the  same  gentleman. 

*<I  send  you  a  rough  sketch  of  our  line,  with  the  distances,  by 
vhich  you  will  see  ve  have  three  independent  lines  to  work,  viz: 
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from  Derby  \o  Ragby,  49i  miles;  from  Derby  to  Nottingham^  154 
miles;  and  from  Nottingham  to  the  Junction,  7i  miles;  which  malces 
it  a  very  difficult  line  to  work,  more  especially  as  we  have  the  Londoqi 
and  Birmingham  at  one  end,  and  North  Midland  and  Derby  and  Bir- 
mingham, at  the  other;  and  we  have  to  time  our  trains  to  suit  all 
three. 

<<We  run  about  1,200  miles  per  day  with  trains  and  merchandize, 
and  500  miles  on  Sundays.  .  The  engines  run  commonly  six  Weeks, 
and  then  stay  in  a  week,  except  in  cases  where  men  have  two  en- 
gines appropriated  to  them,  and,  if  both  are  in  repair,  they  run 
every  alternate  week — every  day  in  the  week  100  miles^  and  take 
^eir  turns  on  Sundays — ^this  is  between  Derby  and  Rugby. 

<< Between  Nottingham  and  Derby,  two  engines  do  the  work;  one 
runs  93  miles  every  day,  and  the  other '  60  miles  every  day.  They 
change  every  week  from  the  longer  to  the  shorter  distance. 

<<One  engine  in  the  day  does  the  work  between  Nottingham  and 
the  Junction,  running  five  trips  there  and  back,  or  75  miles  per>  day. 
The  driver  there  has^  two  engines,  and  runs  them  alternate  days,  as 
the  short  length  and  frequent  turning  1  think  worse  for  an  engine  than 
running  fifty  or  sixty  miles  in  a  length. 

<<Our  goods  engines  between  Derby  and -Rugby  run  three  days  and 
stay  in  one,  then  run  three  more  days,  and  then  in.  a  day,  and  so  on. 
Two  engines  came  into  the  hospital  yesterday,  one  having  run  30,000 
miles,  and  the  other  25,000.  Both  have  come  in  for  new  fire-boxes, 
the  original  iron  boxes  having  failed,  and  I  am  about  to  substitute 
copper  ones.  Had  it  not  been  for  the  failure  of  the  iron  fire-boxes,  I 
donH  hesitate  to  say,  that  the  machinery  would  have  nm  as  far  again^ 
with  trifling  repairs  occasion$tlly. 

<<Oiir  bulk  of  expense  in  repairs  has  hitherto  been  in  fire-boxes, 
nearly  all  the  engines  having  been  originally  made  with  iron  boxes, 
and  the  deceitfulness,  if  I  may  so  term  it,  of  that  material,  has  added, 
I  may  say,  at  least  25  per  cent  to  our  repairs.  And  I  expect  this  will 
be  proved,  as  I  gradually  substitute  copper  fire-boxes.'^ 

On  this  railway  I  had  an  opportunity  of  making  some  observations, 
which  it  may  not  be  amiss  here  to  record.  In  our  travels  from  Not- 
tingham to  Leicester,  on  Wednesday,  morning,  there,  having  been 
previously  a  little  rain,  I  was  struck  with  observing  the  rails  which 
lay  on  cross  sleepers  hold  their  wet  and  dampness  much  longer  where 
the  ballast  came  up  to  them  and  ^Vas  within  two  or  three  inches  of 
the  top  of  the  edge  of  the  rail;  and  to  part  with  it  much  earlier 
when  the  ground  was  hollowed  out,  and  clear  of  them,  to  dtain  the. 
surface.  This  was  not  universal,  but  it  was  so  very  general  for 
nearly  the  whole  distance,  as  obviously  to  make  it,  where  it  was  not, 
the  exception  to  the  rule.  What  may  have  been  the  cause,  unless  it 
being  a  mild  morning  the  ballast  was  much  colder  than  the  atmos- 
phere, and  communicating  that  cold  to  the  iron  in  contact  with  it, 
prevented  the  quick  evaporation  of  the  wet,  I  am  imable  to  explain. 
Mr.  Kearsley,  whose  attention  I  called  to  the  phenomenon,  at  first 
thought  it  might  be  owing  to  the  air  having  a  freer  circulation  round 
the  rail  where  the  ground  was  hollowed  out,  wh^ch  caused  a  quicker 
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evaporation ;  but  I  was  not  satisfied  with  this  explanation^  and  I  do 
not  think  he  was  at  last,  inasmuch  as  there  was  >littie  or  no  current 
of  air,  and  the  appearance  was  observed  in  nearly  all  situations. 

The  next  day  we  had  an  opportunity  of  traveling  over  stone  blocks, 
cross  sleepers/ and  longitudinal  bearings,  the  two  latter  in  an  instruc- 
tive variety  aear  Rugby.  The  unpleasant  rigidity  and  harshness  over 
the  stone  blocks  were  very  sensible,  but  our  attention  was  chiefly 
drawn  to  the  comparison  of  cross  sleepers  with  longitudinal  bearings. 
I  had  previously  mentioned  some  experience  on  the  Hull  and  Selby 
Railway  (which  I. shall  hereafter  detail,}  of  the  greater  draught  over 
longitudinal  bearings  than  over  cross  sleepers,  with  which  he  said  bis 
observations  agreed,  and  now  we  endeavored  to  appreciate  the  com- 
parative effects  of  the  two  as  we  traveled  along.  It  appeared  to  me, 
find  I  believe  to  him,  that  the  train  ran  much  heavier  on  the  longitu- 
dinajs,  which,  like  traveling  over  a  heavy  road,  one  easily  feels;  and 
between  the  sounds  over  the  two  there  was  no  comparison.  Over 
\he  cross-sleepers  the  train  ran  with  comparative  silence,  but  over  the 
longitudinals  there  was  a  constant  heavy  murmur  and  noise.  These 
phenomena  of  draft  and  noise  happened  not  in  one  place,  or  change, 
only,  but  in  every  one — of  which  we  had  a  much  greater  variety  than 
I  could  have  expected  to  meet  with  on  any  line. .  To  me  the  ebserva- 
tions  on  this  line  are  satisfactory  in  favor  of  cross^leepersj  as  to 
lightness  of  draught  €Lnd  absence  of  noise, 

Birmingham  and  Gloucester  Railway. 

The  •American  Engines. — I  have  recorded  my  experience  of  these 
engines,  which  is,  that  I  was  much  pleased  with  their  motions  at  vel- 
ocities under  20  miles  an  hour.  Since  my  return  from  the  Great 
Western  Railway,  I  have  received  a  letter  from  Captain  W.  S.  Moor- 
som,  the  engineer  of  the  line,  in  which  it  appears  that  his  experience 
of  these  .engines,  so  long  ago  as  the  early  part  of  1840,  as  nearly  as 
possible  coincided  with  what  I  have  said,  page  1074  in  the  last  vol- 
ume of  the  Railway  Magazine.  *  The  following  is  an  extract  from 
his  certificate,  given  the  16th  of  January,  1840: 

^The  general  result  in  my  mind  is  a  conviction  that  Mr.  Louis's 
engines  are  admirable  machines,  particularly  for  full  loads,  say  100 
tons,  at  a  moderate  speed,  say  20  miles  per  hour;  and  for  such  occa- 
sions I  should  prefer  them  to  any  English  engines  with  which  I  am 
acquainted.  1  have  not  yet  had  suificient  experience  to  judge  of  their 
durability,  but  I  should  infer  from  what  I  have  seen;  that  in  this  re- 
spect, also^  they  will  prove  full  as>  durable,  and  as  economical,  as  any 
ih^t  we  have  in.  this  country." 

With  their  pevformances,  as  to  motion  under  20  miles,  an  hour,  I 
quite  agree  with  Captain  Moorsom.  I  had  no  opportunity  of  witness- 
ing tlieir  power,  but  according  to  a  private  document^  which  I  have 
received,  detailing  some  experiments  and  comparisons  of  them  with 
one  of  our  best  English  maker's  engines,  they  fully  merit  all  that  the 
gallant  Captain  has  said  of  them. 

[to  bk  covTiaruio.J  * 
*  Jour.  Frank.  Ini t.,  toL  iii,  3rd  feriet,  page  ^B5^ 
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vom  Tax  jovmHAi;  ov  tbs  ibasklik  zstTmns. 

On  Earh^s  Process  for  Preserving  Timber, 

To  the  CommMee  on  PubUeation. 

Gentlemen: — ^In  the  Journal  for  last  April,  page  243,  there  is,  ap- 
pended to  the  communication  of  Mr.  Trautwine,  a  note,  which  throws 
doubts  on  the  efficacy  and  value  of  the  process  for  the  preservation  <^ 
timber  by  the  sulphates  of  iron  and  copper;  and  ^ these  doubts  are 
chiefly  founded  upon  two  facts. 

«1.  The  wooden  pavement  in  this  city,  in  Sixth  street,  between 
Chesnut  and  George — a  part  of  which  was  prepared  by  Elarle's  pro- 
cess prior  to  being  laid — now  exhibits  symptoms  of  decay. 

"2.  The  recent  admirable  experiments  of  M.  Boucherie,  upon  the 
means  of  preserving  timber,  show  that  whilst  corrosive  sublimate  and 
pyroUgnite  of  iron  eflfectually  protected  vegetable  pulps  from  decay, 
the  sulphates  of  copper  and  iron  (employed  by  Dr.  Earle)  were,  so 
inert  as  to  retard  corruption  in  but  a  very  trifling  degree.'* 

Such  is  the  <<note,'' — ^which  I  have  copied  at  length,  that  it  and  the 
remarks  I  desire  to  make  on  it,  may  accompany  each  other. 

That  there  are  in  "the  part  prepared  by  Earle*s  process"  (of  the 
pavemedt  in  Sixth  street,)  as  many  as  six  or  eight  (or,  not  to  diminish 
the  number^say  a  dozen,)  blocks  which  "nofir  exhibit  symptoms  of 
decay, ^^  is  a  fact  not  to  be  questioned;  but  those  blocks  are  single^  in- 
sulatedy  and  in  no  instance,  that  I  can  discoTer,  have  had  any  effect 
on  the  integrity  of  the,  adjoining  blocks — ^which,  thus  far  at  least, 
may  be  considered  as  of  too  sound  constitution  to  be  infected,  or  as 
non-susceptible.  This  is  strong  confirmation  of  the  opinions  expressed 
by  Mr.  Wallace  and  Mr..  Thorn,  in  their  (subjoined)- certificate,  that 
these  imperfect  blocks  were  originally  dtfective.  The  opinion  is  still 
more  powerfully  strengthened  by  the  condition  of  the  remainder  of 
the  pavement  in  Sixth  street,  which  is  rotten  and  rotting  from  one 
end  to  the  other — the  decay  having  extended  from  the  first  block  that 
gave  way  to  the  surrounding  blocks — ris  already  in  extensive  holes, 
constituting  a  large  proportion  of  the  pavement — ^the  whole  of  which 
requires  to  be  renewed.  The  same^  or  rather  worse,  is  the  condition 
of  the  squisure  in  Chesnut  street,  immediately  contiguous,  from  Sixth 
to  Fifth  streets.  Now,  be  it  noted,  that  the  whole  of  these  pave*^ 
ments  (in  Sixth  and  Chesnut  streets)  were  laid  (in  the  summer  of 
1839)  of  precisely  the  same  wood^  and  at  the  same  time.  Chesnut 
street  required  repairs  in  fifteen  months  after  it  was  laid,  has  been 
often  repaired  sincej^  and  is  now  about  to  be  renewed. 

These  are  facts  which  lie  exposed  to  the  view  and  investigation  of 
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any  one  interested  in  them,  and  are  intimately — ^necessarily— connect- 
ed with  the  zf\ference  to  be  derived  from  the  admonitory  ^^note,"  and 
importantly  affecting  it.  , 

The  quality  of  the  wood,  origmally,  was  the  worst.  Of  old  hem- 
locky  it  had,  part,  if  not  the  whole,  been  piled  some  time  on  the  Mar- 
ket Street  Railroad,  and  subsequently  on  the  City  Lot,  where  it  was 
long  exposed  to  all  the  influences  of  change  of  seasons  and  weather. 
I  had,  during  a  monih  or  two,  refused  to  accept  it  as  the  material  for 
the  first  public  essay  of  my  process;  but,  finding  that  better  was  reso* 
lutely  denied  me^  and  confident  in  the  principle  of  the  process,  I  com- 
mitted its  reputation  to  this  wood,  hoping  that  some  subsequent  more 
propitious  employment  of  it  might  soon  occur..  The  result  has  been 
favorable  bejfond  what  it  was  reasonable  to  hope.  That  ^'part"  of 
the  pavement  has,  with  the  above  individual  exceptions,  maintained 
its  soundness,  and  already  has  outgone  the  anticipations  justified 
by  the  quality  of  .the  wood.  How  much  longer  it  will  last,  remains 
to  be  seen ;  but  a  comparison  of  it  with  the  adjoining  pavements,  of 
the  same  woody  laid  at  the  same  time,  is  a  demonstration  of  all  I  could 
desire  of  the  process,  and  suggests  the  question — ^if  such  is  its  effect  on 
this  wood,  how  much  greater  may  it  not  reasonably  be  expected  to 
produce  on  wood  of  good  quality?  The  certificate  of  Mr.  Wsillace  and 
Mn  Thorn,  will  give  confirmation  to  what  I  have  stated. 

<<To  correct  an  erroneous  and  injurious  impression,  entertained  by 
many,  relative  to  the  wooden  pavement  in  Sixth  street,  between  Ches- 
nut  and  George  streets,  we  certify,  that  oaly  a  part  of  it  was  prepared 
according  to  Dr.  Earle's  process  with  the  sulphates  of  iron  and  cop- 
per— ^the  remainder  being  prepared  with  lime;  that  the  former  is  still 
perfectly  sound,  except  six  or  eight  blocks,  which,  from  examination, 
appear  to  have  been  originally  defective,  (the  entire  wood  of  that 

Eavement  is  of  hemlock  that  had  been  long  kept  and  was  very  much 
ijured  in  its  quality; )  and  that  the  remainder  of  it,  ^prepared  with 
lime,)  up  to  the  line  where  the  former  ceases,  is  so  far  aecayed  that  at 
this  time  it  almost  requires  renewal.  The  contrast  between  the  two 
portions  of  that  pavement  is,  in  short,  of  the  most  obvious  and  con- 
clusive kind.  T.  K.  Wallace,  City  Commissioner. 

Enoch  Thobn,  City  Carpenter. 
Philadelphia,  April  25,  1842.** 

To  M.  Boucherie's  ''admirable  experiments,"  I  wilt  oppose  but 
one  of  the  many  facts  that  might  be  arrayed  against  them.  It  is,  at 
least,  as  authentic,  and  by  most  minds,  I  believe^  will  be  received  as 
infinitely  more  conclusive.  It  is  an  extract  of  a  letter  from  James 
Atchbald,  Esq.,  chief  engineer  of  the  Delaware  and  Hudson  Canal 
and  Railroi4  Company;  dated  ''Carbondale,  March  21, 1842/' 

''To  your  ioquiries  as  to  the  long  continued  trial  I  have  been  mak- 
ing, of  the  rope  prepared  according  to  your  process,  with  the  sul- 
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phates  of  iron  and  copper,  since  your  reference  to  it  in  yoqr  circular 
of  March j  1841, 1  have  the  gratification  to  state,  that  at  the  request 
of  John  Wurts,  Esq.,  the  President  of  the  Delaware  and  Hudson  Ca- 
nal and  Railnoad  Company,  that  piece  of  rope  (it  was  such  as  is 
known  as  two  inch  rope,)  was  subjected,  about  two  years  ago,  to  the 
most  powerful  influence  of  heat  and  moisture  I  could  produce,  by 
means  of  a  hot-bed,  or  fungus-pit.  Along  side  of  it  was  placed  anor 
ther  piece  of  similar  rope,  not  so  prepared,  which,  when  I  opened  the 
pit  to  ascertain  the  result,  was  found  entirely  rotten.  I  then  replaced 
it  with  a  second  sound  piece,  laying  it,  as  before,  by  the  side  of  yours; 
and  in  due  time,  was  found  thoroughly  decayed — and  in  the  same  way, 
a  third  piece  was  completely  destroyed.  Indeed,  so  severe  was  the 
test,  and  the  preservation  of  the  rope,  at  the  end  of  the  experiment, 
was  so  satisfactory,  that  it  induced  me  to  recommend  your  pr6cess 
to  the  Company,  whose  mines  arid  railroad  are  under  my  charge,  and 
who  are  in  the  use  of  large  amounts,  both  of  timber  and  rope,  for  the 
inclined  planes.  I  am  glad  to  find  they  have  adopted  my  advice,  and 
contracted  with  you."  * 

I  have  thus  endeavored  to  separate  and  rescue  the  <<part  which 
was  prepared  by  Earless  process,'',  and  the  process  along  with  it, 
from  the  condemnation,  or  doubt,  likely  to  be  cast  on  them  by  the 
*<note,''  and  I  will  not  scruple  to  say,  that  a  consideration  of  the  qual- 
ity of  the  wood — ^the  present  actual  state  of  this  "part," — and  of  the  ex- 
tent and  character  of  the  decay  it  exhibits — with  a  comparison  of  it 
and  the  adjoining  pavements  of  the  same  tvood,  laid  at  the  same  time, 
— furnish  a*  conclusion  altogether  corroborative  of  the  preservative 
power  of  the  process,  and  satisfactory  to  my  Utmost  wishes. 

In  less  space,  and  with  less  particularity,  I  could  not  have  given 
what  I  consider  as  their  true  and  proper  position  and  aspect  to  facts, 
of  which  the  "note''  itself  indicates  the  importance. 

I  sm,  respectfully,  gentlemen. 

Your  obedient  servant^ 


Edwabd  Earlk. 


Philadelphia,  June  8tb^  1842. 
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On  the  Chemical  Statics  qf  Organized  Beings.  Extract  from  the 
concluding  LecturCy  in  L'Ecole  de  Mededne  in  Paris.  By  M, 
Dumas.  ^ 

Life,  whose  painful  mysteries  yott  are  called  upon  to  fiithom,  ex- 
hibits among  its  phenomena  some  which  are  manifestly  connected 
with  the  forces  that  inanimate  nature  herself  brings  into  action,  others 
which  emanate  from  a  more  elevated  source,  less  within  the  reach  of 
our  boldest  stretch  of  thought. 
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I.  Plants,  animals,  man,  contain  matter.  Whence  domes  it?  What 
does  it  effect  in  their  tissues  and  in  the  fluids  which  bathe  them? 
What  becomes  of  it  when  death  breaks  the  bonds  by  which  its  differ- 
ent parts  were  so  closely  united. 

These  are  the  questions  which  we  touched  upon  together,  at  first 
with  hesitation,  for  the  problem  might  be  far  above  the  powers  of 
modem  chemistry;  we  afterwards  considered  them  with  somewhat 
more  confidence,  as  we  felt  from  the  silent  and  inward  assent  of  our 
understandings  that  t'he  path  was  sure,  and  that  we  could  descry  the 
goal  gradually  standing  out,  clear  of  all  that  obstructed  our  vision. 
If  firom  these  labors  which  you  have  witnessed,  or,  I  should  rather 
say,  in  which  you  have  taken  part;  if  from  this  scientific  effort  there 
have  arisen  some  general  views,  some  simple  formulae,  it  is  my  duty 
to  become  their  historian ;  but  allow  me  the  pleasure  of  adding,  that 
they  belong  to  you,  that  they  belong  to  our  school,  the  intelligence  of 
Which  has  been  exercised  on  this  new  ground.  It  is  the  ardor  with 
which  you  have  followed  me  in  this  career  that  ha$  given  me  strength 
to  pursue  it;  it  is  youj  interest  whichhas  sustained  me;  your  curiosity 
which  has  awakened  mine;  your  confidence  which  has  made  n^e  see, 
and  which  proves  to  n^e  at  this  moment  that  w^  are  still  in  the  path 
of  truth. 

These  remarks  will  remind  you  of  the  wonder  with  which  we  found 
that,  of  the  numerous  elements  of  modern  chemistry,  organic  nature 
borrows  but  a  very  small  number;  that  from  these  vegetable  or  ani- 
mal matters,  now  multiplied  to  infinity,  general  physiology  borrows 
not  more  than  from  ten  to  twelve  species;  and  that  all  the  phenomena 
of  life,  so  complicated  in  appearance,  belong,  essentially,  to  a  general 
formulae  so  simple,  that^  so  to  speak,  in  a  few  words  the  whole  is  sta- 
ted, the  whole  summed  up,  the  whole  foreseen. ' 

Have  we  not  proved  in  fact,  by  a  multitude  of  results,  that  animals 
constitute,  in  a  chemical  point  of  view,  a  real  apparatus  for  combus- 
tion, by  means  of  which,  burnt  carbon  incesssEhtly  returns  to  the  at- 
mosphere under  the  form  of  carbonic  acid;  in  which  hydrogen  burnt 
without  ceasing,  on  its  part  continually  engenders^water;  whence,  in 
fine,  free  azote  is  incessantly  exhaled  by  respiration,  and  azote  in  the 
state  of  oxide  of  ammonium,  by  the  urine?    . 

Thus  from  the  animal  kingdom,  considered  collectively,  constantly 
escape  carbonic  acid,  water  in  the  state  of  vapor,  azote,  and  oxide  of 
ammonium,  simple  substances,  and  few  in  number,  the  formation  of 
which  is  strictly  connected  with  the  history  of  the  sur  itself.  Have  we 
not,  on  the  other  hand,  proved  that  plants,  in  their  normal  life,  de- 
compose carbonic  acid  for  the  purpose  of  fixing  its  carbon  and  disen- 
gaging its  oxygen;  that  they  decompose  water  to  combine  with  its 
hydrogen,  and  to  disengage,  also,  its  oxygen;  that, In  fine,  they  some- 
times borrow  azote  directly  from,  the  air,  and  sometimes  indirectly 
from  the  oxide  of  ammonium,  or  from  nitric  acid;  thus  working,  in 
every  case,  in  a  manner  the  inverse  of  that  which  is  peculiar  to  ani- 
mals? If  the  animal  kingdom  constitutes  an  inmxense  apparatus  for 
combustion,  the  vegetable  kingdom,  in  its  turn,  constitutes  an  im- 
mense apparatus  for  reduction,  in  which  reduced  carbonic  acid  yields 
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its  carbott,  reduced  water  its  hydrogen,  and  in  which,  also^  reduced 
oxide  o^  anunonium  and  nitric  acid  yield  their  ammonium,  or  their 
azotek 

If  animals,  then,  continually  prbduce  carbonic  abid,  water,  azote, 
oxide  of  ammonium;  plants  incessantly  consume  oxide  of  ammonium, 
azote,  water,  carbonic  acid.  What  the  one  class  of  beings  gives  to 
the  air,  the  others  take  back  from  it;  so  that  to  take  these  facts  at  the 
loftiest  point  of  view  of  terrestrial  physics,  we  must  say  that,  as  to* 
their  truly  organic  elements,  plants  and  animals  spring  from  air,  are 
nothing  but  condensed  air;  and  that,  in  order  to  form  a  just  and  true 
idea  of  the  constitution  of  the  atmosphere  at  the  epochs  which  prece- 
ded the  birth  of  the  first  organized  beings  on  the  surface  of  the  globe, 
there  must  be  placed  to  the  account  of  the  air,  by  calculation,  that 
carbonic  acid  and  azote  whose  elements  have  been  appropriated  by 
plants  and  animals.  Thus  plapts  and  animals  come  from  the  air,  and 
thus  to  it  they  return ;  they  are  real  dependences  of  the  atmosphere. 

Plants,  then,  incessantly  take  from  the  air  what  is  given  to  it  by 
animals;  that  is  to  say,  carbon,  hydrogen,  and  azote,  or  rather, carbo- 
nic acid,  water,  and  ammonia. 

It  now  remains  to  be  stated,  how  in  their  turn,  animals  acquire 
those  elements  which  they  restore  to  the  atmosphere;  and  we  cannot 
see  without  admiring  the  sublime  simplicity  of  all  these  laws  of  na- 
ture, that  animals  always  borrow  these  elements  from  plants  them- 
selves. 

We  have,  indeed,  ascertained,  from  the  most  satisfactory  results, 
that  animals  do  not<^eate  true  organic  matters,  but  that  they  destroy 
ttiem;  that  plants,  on  the  contrary,  habitually  create  these  same  mat- 
ters, and  that  they  destroy  but  few  of  them,  and  that  in  order  to  ef- 
fectuate particular  and  determinate  conditions. 

Thus  it  is  in  the  vegetable  kingd^om  that  the  great  laboratory  of  or- 
ganic life  resides ;  there  it  is  that  the  vegetable  and  animal  matters 
are  formed,  and  they  are  there  produced  at  the  cost  ot  the  air. 

From  vegetables  these  matters  pass  ready-formed  into  the  herbiv- 
erous  animals,  which  destrpy  a  portion  of  tliem,  and  accumulate  the 
remainder  in  their  tissues. 

From  herbiverous  animals,  they  pass  ready-formed  into  the  carniv- 
orous animals,  who  destroy  or  retain  some  of  them,  according  to^their 
wants. 

Lastly,  during  the  life  of  these  animals,  or  after  their  deaths  these 
organic  matters,  as  they  are  destroyed,  return  to  the  atmosphere 
whence  they  proceeded. 

Thus  closes  this  mysterious  circle  of  organic  life  at  the  siurface  of 
the  globe.  The  air  contains,  or  engenders,  oxidized  products,  as  car- 
bonic acid,  water,  nitric  acid,  oxide  of  ammonium.  Plants,  constitut- 
ing true  reducing  apparatus,  possess  themselves  of  their  radicals,  car- 
bon, hydrogen,  azote,  ammonium.  With  these  radicals  they  form  all 
the  organic,  or  organizable,  matters,  which  they  yield  to  animals. 
These,  forming,  in  their  turn,  true  apparatus  for  combustion,  re-pro* 
duce  carbonic  acid,  water,  oxide  of  ammonium,  and  nitric  acid,  wnich 
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return  to  the  air,  to  produce  auew^  and  thiougfa  endleas  agee^  the 
same  phenomena. 

And  if  we  add  to  this  picture,  alread7,  from  its  simplicity  and  its 
grandeur,  so  striking,  the  indisputabie^function  of  the  solar  light, 
which  alone  has  the  power  of  putting  in  motion  this  immense  appa- 
ratus, this  apparatus  never  yet  imitated,  constituted  of  the  vegetable 
kingdom,  and  in  which  is  accomplisiied  the  reduction  of  the  oxidized 
products  of  air,  we  shall  be  struck  with  the  import  of  these  words  of 
Lavoisier: 

<<  Organization,  sensation,  spontaneous  movement,  life,  exist  only  at 
the  surface  of  the  earth,  and  in  places  exposed  to  the  light.  It  wonld 
seem  that  the  fable  of  the  torch  of  Prometheus  was  the  expression  of 
a  philosophic  truth  which  had  not  escaped  the  ancients. '  Withoat 
light,  nature  was  without  life,  was  dead  and  inanimate:  by  the  gift  of 
light,  a  beneficent  6ed  spread  upon  the  surface  of  the  earth  organiz- 
ation, feeling,  and  thought." 

These  words  are  as  true  as  they  are  beautiful.  If  feeling  and 
thought,  if  the  noblest  faculties  of  the  soul  and  of  the  intellect,  have 
need,  for  their  manifestation,  of  a  material  covering,  to  plants  is  as- 
signed the  framing  of  its  web  with  the  elements  which  they  borrow 
from  the  air,  and  under  the  influence  of  the  light  which  the  sun,  its 
inexhaustible  source,  pours  in  unceasing  floods  upon  the  surface  of 
the  globe. 

And  as  if,  in  these  great  phenomena,  all  must  be  connected  with 
causes  which  appear  the  most  distietnt  from  them,  we  must,  moreover, 
remark  how  the  oxide  of  ammonium,  the  nitric  acid,  from  which 
plants  borrow  a  part  of  their  azote,  are  themselves  almost  always  de- 
rived from  the  action  of  the  great  electric  sparks  which  flash  forth  in 
stormy  clouds,  and  which  |[furrowing  the  air  through  a  vrfst  extent,) 
produce  there  the  nitrate  ot  ammonia  which  analysis  detects  in  it. 

Thus,  from  the  craters  of  those  volcanoes  whose  convulsions  so 
often  agitate  tHb  crust  of  the  globe,  continually  escapes  carbonic  acid, 
the  principal  nutriment  of  plants ;  from  the  atmosphere  flashing  with 
lightnings^  and  from  the  midst  of  the  tempest  itself,  there  descends 
upon  the  earth  the  other  and  no  less  indispensable  nutriment  of  plants, 
that  whence  they  derive  almost  all  their  azote,  the  nitrate  of  ammo- 
nia contained  in  storm-showers.  Might  not  this  be  called,  as  it  were, 
an  idea  of  that  chaos  of  which  the' Bible  speaks,  of  those  times  of  dis- 
order and  of  tumult  of  the  elements,  which  preceded  the  appearance 
of  organized  beings  upon  the  eardi? 

But  scarcely  are  the  carbonic  acid  and  the  nitrate  of  ammonia  pro- 
duced, than  a  form  more  calm,  although  not  of  inferior  energy,  comes 
to  put  them  in  action ;  it  is  light.  Through  her  influence,  the  carbo- 
nic acid  yields  its  carbon,  the  water  its  hydrogen,  and  the  nitrate  of 
ammonia  its  azote.  The^e  elements  unite,  organized  matters  form, 
and  the  earth  puts  on  its  rich  carpet  of  verdure. 

It  is,  then,  by  continually  absorbing  a  real  force,  the  light  and  die 
beat  emanating  from  the  sun,  that  plants  perform  their  functions,  and 
that  they  produce,  this  inunense  quantity  of  organized,  or  oi^nic, 
matter-— pasture  destined  for  the  consumption  of  the  animal  kingdom 
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And  if  we  add,  that  apinmb  on  thmr  part  produce  heal  and  force  in 
conmiming  what  the  vegetable  kingdom*  has  produced,  and  has, 
slowly  accumulated,  does  it  not  seem  that  the  ultimate  end  of  all  these 
phenomena,  their  most  general  formula,  rereals  itself  to  our  sight? 

The  atmosphere  appears  to  us  as  containing  the  primary  substances 
of  all  organization,  volcanoes,  and  storms,  as  the  laboratories  in  which 
were  first  produced  the  carbonic  acid  and  the  nitrate  of  ammonia 
which  life  required  for  its  manifestation,  or  its  multiplication. 

In  aid  of  these  comes  lig(ht,  and  developes  the  vegetable  kingdom, 
immense  producer  of  organic  matter;  plants  absorb  the  chemical  force 
which  they  derive  from  the  sun  to  decompose  carbonic  acid,  water, 
and  nitrate  of  ammonia;  as  if  plants  realized  a  reducing  apparatus 
superior  to  all  those  with  which  we  are  acquainted,  for  none  of  these 
would  decompose  carbonic  acid  in  the  cold. 

Next  come  animals,  consumers  of  matter  and  producers  of  heat  and 
force,  true  apparatus  for  combustion.  It  is  in  them,  undoubtedly, 
that  organized  matter  puts  on  its  highest  expression.  But  it  is  not 
'Without  suffering  from  it  that  it  becomes  the  instrument  of  sensation 
and  of  thought;  under  this  influence,  organized  matter  undergoes 
combustion;  and  in  reproducing  the  heat  and  the  electricity,  which 
produce  our  strength,  and  which  are  the  measure  of  its  power,  these 
organized,  or  organic  matters,  become  annihilated,  in  order  to  ^return 
to  the  atmosphere  whence  they  came.  Thus  the  atmosphere  consti- 
tutes the  mysterious  link  which  binds  the  vegetable  to  the  animal 
kingdom. 

Vegetables,  then,  absorb  heat,  and  accumulate  matter  which  they 
have  the  power  to  organize. 

Animals,  through  whom  this  organized  matter  only  passes,  bum  or 
consume  it,  in  order  to  produce  in  its  aid  the  heat  and  the  different 
powers  which  their  movements  turn  to  account. 

Suffer  me,  therefore,  if,  borrowing  from  modern  sciences  an  image 
of  sufficient  magnitude  to  bear  comparison  with  these  great  phenome- 
na, we  should  liken  the  existing  vegetation  (truly  a  storehouse  in 
which  animal  life  is  fed,)  to  that  other  storehouse  of  carbon  constitu- 
ted of  the  ancient  deposites  of  pit-coal,  and  which,  burnt  by  the  genius 
of  Papin  and  Watt,  also  produces  carbonic  acid,  water,  heat,  motion; 
one  might  almost  say  life  and  intelligence. 

In  our  view,  therefore,  the  vegetable  kingdom  will  constitute  an 
immense  depot  of  combustible  matter,  destined  to  he  consumed  by 
the  animal  kingdom,  and  in  which  the  latter  finds  the  source  of  the 
heat,  and  of  the  locomotive  powers  of  which  it  avails  itself. 

Thus  we  observe  a  common  tie  between  the  two  kingdoms,  the 
atmosphere ;  four  elements  in  plants  and  in  animals — carbon,  hydro- 
gen, azote,  and  oxygen;  a  very  small  number  of  forms  under  which 
vegetables  accumulate  them,  and  under  which  animals  consume  them; 
some  very  simple  laws,  which  their  connexion  simplifies  still  more  : 
such  would  be  the  picture  of  the  most  elevated  state  of  organic  chem- 
istry which  would  result  from  our  conferences  of  the  present  year. 

You,  like  myself,  have  felt,  that  before  separating  we  have  need  of 
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oollecting  onr  thoughts,  of  fixing  with  preeisioii  all  the  fiftcts,  of  bnng- 
ing  together  and  summing  up  the  opinions  whidi  explain  and  devel- 
ope  these  great  principles;  lastly,  that  it  was  useful,  as  regarded  your 
future  studies,  to  give  you  in  writing,  and  m  a  dearer  form,  the  ex- 
pression of  these  views,  which  were  partly  brought  into  existence 
under  the  stimulus  of  your  presence,  and  consequently  reduced  into 
form  with  the  hesitation  which  so  often  accompany  the  first  enunci- 
ation of  our  thoughts. 

[to  VI  covrriirvKD.] 


Description  of  a  new  Universal  Photometer.     By  Da.  Chasus 
ScHAFHAEUTL,  of  Munichj  Jissoc:  Inst.  C  B. 

The  inadequacy  of  the  photometric  instruments  invented  by  Pictet, 
Kumford,  and  others,  is  universally  acknowledged.  The  bromide  of 
silver,  as  used  by  Sir  John  Herschell,  although  extremely  sensitive,  is 
only  slightly  affected  by  artificial  light 

These  circumstances  induced  the  author  to  complete  the  present  in-* 
strument,  which  he  contemplated  about  twelve  years  since. 

The  intensity  of  the  undulations  of  gaseous  fluids,  as  well  as  that 
of  the  air,  is  proportional  to  the  amplitude  of  the  oscillations,  or^  more 
properly,  to  the  square  of  the  amplitude. 

A  wave  of  light  striking  the  retina  must  create  a  similar  vibratory 
motion  in  the  nerves  of  the  retina,  because  the  velocity 'of  the  mole- 
cular movement  of  the  nerves  depends  upon  the  force  with  which 
they  have  been  struck  by  the  original  wave,  and  if  this  velocity  could 
be  measured,  it  would  show  at  the  same  time  the'intensity  of  fight 

It  ig,  scarcely  possible  to  obtain  a  direct  accur&t^'  nleasurement  of 
this  velocity,  but  if  the  time  during  which  the  vibratory  motion  of  the 
nerves  ceases  be  ascertained,  the  velocity  of  the  vibrating  molecules, 
and,  therefore,  the  intensity 'of  light,  may  be  determined,  because  the 
duration  of  an  impression  on  the  retina  is  dependent  on  the  Tesistance 
which  the  molecules  of  the  nerves  oppose  to  every  force  striking  them; 
but  as  this  resistance  of  the  nerves  increases  as  the  square  of  the  vel- 
ocity^, four  times  the  momentum,  or  intensity,  is  necessary  to  double 
the  time  of  duration — or,  in  other  words,  the  intensity  of  tne  pencil  of 
rays  is  as  the  square  of  the  time  of  the  duration  of  that  impression 
made  on  the  nerves  of  the  retina. 

The  new  photometer  consists  of  a  brass  bar  fixed  vertically  in  a 
stand,  carrying  at  its  upper  end  a  small  tube  in  two  parts,  which  may 
be  lengthened  from  five  to  ten  inches,  if  reauisite.  This  eye  tube  has 
at  each  end  a  sliding  plate  pierced  with  holes  of  corresponding  diam- 
eters. From  the  bottom  of  the  bar  a  projecting  arm  sustains  the  low- 
er end  of  a  strip  of  rolled  steel,  eighteen  inches  long,  -fjihs  inch  broad, 
and  -^^jUd  inch  thick ;  fliis  has  at  th^  upper  end  a  thin  plate,  pierced 
with  a  small  hole,  corresponding  with  the' holes  in  the  sliders,  and 
standing  one-eighth  of  an  inch  from  one  of  them:  upon  the  main  bar 
is  a  prism  with  a  slit  in  it,  through  which  the  strip  of  steel  passes;  this 

f)rism  can  be  moved  up  or  down,  by  a  rack  and  pinion,  so  as  lo 
engtbf  n  or  shorten  the  vibrations  of  the  strip. 
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The  uediod  of  usiiig  the  inatniment  is  to  adjast  the  two  Ijoles  at 
the  o)>posite  ends  of  the  horizontal  eye  tube,  so  that  they  perfectly 
correspond,  and  do  not  permit  any  rays  of  light  to  enter,  unless  tlte 
plate  at  the  extremity  of  the  spring  be  poshed  aside.  The  light  to  be 
compared  is  then  placed  at  &  certain  given  distance  behind  the  plate, 
so  that  by  bringing  the  axis  of  the  hole  which  is  pierced  in  it  into 
the  axis  of  the  tube,  a  small  pencil  of  light  may  enter  the  pupil  of 
the  eye.  The  prism  is  then  placed  at  100  of  the  scale  on  the  sid6^ 
of  the  brass  bar,  and  the  steel  strip  caused  to  vibrate  gently.  A  lumi- 
nous disk  immediately  appearis,  accompanied  by  scintillations,  which 
are  caused  by  the  impressions  on  the  retina  being  interrupted  by  dark 
intervals:  the  prism  is  then  gradually  raised,  until  the  length  of  the 
vibrations  of  the  strip  being  diminished,  and  the  velocity  increased, 
the  luminous  disk  appears  perfectly  steady  and  cleat.  The  length  of 
the  vibrating  portion  of  the  strip  is  then  read  off  by  the  verniers  mark- 
ed on  the  brass  rod,  and  compared  with  the  whole  length  of  the  spring, 
measured  from  100,  which  is  considered  as  unity.  The  number  of 
the  vibrations  to  be  computed  from  the  found  length  of  the  springs 
are  inversely  to  the  numbers  of  vibmtions  of  the  whole  length,  as  the; 
squares  of  their  relative  lengths.  Hence  are  constructed  the  formul8& 
for  calculation,  which  are  given  at  length  in  the  communication. 

A  fresh  himinous  impression  is  made  oh  the  retina  as  often  as  the 
circniar  aperture  in  the  screen,  on  the  top  of  the  spring,  cuts  the  axis 
of  the  tube.  If  the  duration  of  the  small  vibration  of  the  nerves  of 
the  retina  is  shorter  than  the  time  of  a  vibration  of  the  spring,  a  dark 
interval  appears  between  the  two  luminous  impressions.  In  this  case 
the  vibration  of  the  spring  is  shbrtened  until  the  next  impression  re- 
turns just  as  the  first  ceases,  and  therefore  the  dark  interval  disap- 
pears; then  by  measuring  the  length  of  the  shortened  spring,  the  num- 
ber of  vibrations  can  be  computed,  and  from  them  the  intensity  of  the 
light. —  TVans.  of  the  Inst,  of  Civ.  Eng.  zwu.  of  Arts  &  scL  Nov. 


Propagation  of  Sound. 

M.  Colladon  has  forwarded  to  the  French  Academy  of  Sciences  an 
account  of  some  experiments  he  had  been  making  on  the  Lake-  of 
Geneva,  relative  to  the  propagation  of  sound;  he  had  tried  over  again 
an  experiment  made  by  Mr.  Bonnycastie,  on  the  coast  of  the  United 
States,  in  1838,  and  recommended  by  M.  Arago,  in  order  to  find  whe- 
ther sound  could  be  reflected  back  from  the  bottom  of  a  lake,  or  piec.e 
of  water,  and  by  measuring  the  time  of  its  passage,  to  calculate  the 
depth  of  the  water.  Mr.  Bonnycastie  had  not  been  able  to  hear  the 
sound  of  a  bell  under  water  at  a  greater  distance  than  8000  or  10,000 
feet,  but  M.  Colladon  had  succeeded  in  propagating  a  sound  of  this 
kind  to  the  distance  of  13,500  metres,  or  42,640  feet;  he  had  also 
found  that  when  a  blow  was  struck  on  a  bell  partly,  out  of  water  and 
partly  under  water,  two  sounds  were  heard,  one  coming  by  the  air, 
and  the  other  by  the  water.  At  a  little  distance  the  latter  was  the 
less  strong  of  the  two,  but  at  a  great  distance  the  contrary  was  the 
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om^  aqd  the  sound  transmitted  by  the  water  was  the  'mere  intense; 
it  could  even  be  h^ird  when  that  by  the  liir  was  totally  imperceptible'; 
he  was  of  (pinion  that^  under  favorable  circumstanceSy  sound  might 
be  transmitted  through  the  sea  for  a  distance  of  100^000  metres,  or 
upwards  of  sixty  English  miles.  Hiniiig  Jon. 
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COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 
Harvey  htach^s  St4Spension  Baihoay  Ferry  and  Drawbridge^ 

Th6  Conimlll00  on  Sdenoe  and  the  Arte,  consatated  bj  tiM  Fmnklm  InHitote  of  dw  State 
of  Pennijlfuiia,  for  the  promotion  of  the  Mochanic  Arte,  to  whom  was  fefeired  for  «z«Bd* 
nation  a  Sotpenaion  Railway  Fony  and  Drawbridge,  inventod  by  Mr.  Hanrey  Leachy  of 
Philadelphia,  Peuuylfania,  RfiPORT:-r- 

That  they  have  examined  the  outline  drawings,  and  the  model, 
submitted  to  the  Institute  by  the  projector,  and  find  that  his  devices 
have  two  leading  features,  which  make  it  convenient  to  treat  them 
separately,  as  follows : 

I. — Of  the  Suspension  Raiheay  Ferry. 

Here  the  design  is,  to  carry  a  railway  across  navigable  waters,  at 
such  an  altitude  as  to  permit  the  free  passage  beneath  it  of  ships  un«- 
der  sail ;  to  suspend  from  a  large  truck,  running  upon  this  railway,  a 
fenced  platform,  of  sufficient  dimensions,,  and  at  a  proper  levet,  to  re* 
ceive  passengers  and  freight  from  piers  on  both'  shores.  Tiiis  pendant 
deck,  or  platform,  when  required,  is  to  travel  from  side  to  side — by 
the  aid  of  suitable  machinery,  acting  upon  the  truck  carriage — and  is 
thus  designed  to  provide  a  means  of  transport  over  the  water,  at  inter- 
vals longer  or  shorter,  according  to  circumstances. 

The  two  lines  of  rails  are  to  be  supported,  each  upon  the  inner  side 
of  the  lower  chord  of  a  lattice  truss  of  iron,  very  similar  to  that  of 
Smart's  well  known  bridge,  patented  in  England,  4th  of  July,  1822^* 
and  recommended  by  the  patentee  to  be  applied  to  pendant  bridges, 
precisely  as  is  here  done.  The  antecedent  patent,  of  Ithiel  Town, 
Januaty  28th,  1820,  also  covers  lattice  trusses  of  iron,  as  wdl  as  those 
.  of  wood,  so  well  known  in  this  country. 

Each  of  the  trusses  which  carry  the  rails  is  proposed  to  be  strength- 
ened and  sustained  by  chains,  or  cables,  of  iron,  suspended  in  the 
usud  manner  from  the  summits  of  piers,  which  rise  above  the  trusses 
for  diat  purpose,  and  which  are  to  be  formed  of  pillars,  kept  separate 
as  high  as  the  jraiis,  to  allow  a  free  transit  of  the  pendant  deck,  ia 
both  directions. 

In  the  lithographic  engraving  before  us,  several  cables  are  repre- 
sented as  attached  to  one  truss;  they  are  arranged  in  different  curves, 
one  above  the  other,  as  in  the  wire  bridge  constructed  by  Mr.  Ellet, 
at  Fairmount;  and  in  the  particular  plan  referred  to,  it  is  not  designed 
to  secure  the  chains,  or  cables,  to  either  bank,  but  simply  to  fasten 

*  Lofldon  Jonrual  (Newton*«)  of  Science  atid  liie  Aiti^  voL  t,  page  233t 
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them  to.  or  ^onn^ct  them  "^^ ith,  the  trass,  at  equal  distanoes  on  'both 
sides  oAhe , piers — ^the  trusses  projecting  (for  that  purpose)  towards 
the  land,  from  each  shore  pier,  a  distance  equal  to  about  half  the  adja^ 
cent  span.  If  the  model  in  the  hall  of  the  Institute  were  sawn  asun- 
der, transversely,  in' the  middle,  the  parts  of  the  truss  would  remain 
balanced  by  the  cables  over  each  land  pier  as  a  fulcrnm,  and  would 
in  that  case  very  closely  resemble  the  trusses  of  the  lattice  suspension 
drawbridges  used  upon  the  railway  betw^een  Philadelphia  and  Wil- 
mington;* and  the  same  principle— ^that  of  balancing  the  bridge  upon 
suspending  bars,  extending  equal  distances  from  the  supporting  piers 
<*— was  long  since  used  by  Wernwag,  the  celebrated  carpenter,  in  con- 
structing a  bridge  across  the  Ne$haminy  Creek,  in  this  State. 

The  main  details  of  the  project,  before  us,  cannot,  therefore,  be  re<» 
garded  as  novel,  and  its  general  features  appear  to  us  to  interfere 
with  <<  Fisher's  Suspension  Railway ,''  patented  in  JIngland,  9nd  of 
April,  1825, *  which  had  in  view  the  isame  pbject,  viz: 

<<To  construct  railways  by  throwing  chains  from  any  two  points, 
as  over  a  river  or  ravine,  or  across  a  swampy  ground;  and  to  suspend 
from  the  catanarian  curve  of  the  chain,  by  means  of  perpendicular 
rods,  a  straight  rail,  upon  the  lower  side  ledges  of  which  the  wheels 
of  carriages  are  to  run.'' 

These  carriages  in  Fisher's  patent  (of  which  the  form  is  not  describ- 
ed,) were  to  be  pendant  below  the  suspension  railway,  and  travel 
from  shore  to  shore,  like  the  hanging  deck,  or  platform,  of  the  project 
before  us. 

In  view  of  these  considerations,  the  Committee,  whilst  they  cannot 
reconunend  Mr.  Leaches  project  on  account  of  its  novelty ,  must  (for 
obvious  reasons)  leave  the  question  of  its  utility  to  be  decided  by  its 
cost,  and  the  particular  circumstances  of  those  localities,  where  such 
devices  may  be  considered  applicable,  merely  remarking,  in  conclijL- 
sion,  that  the  capacity  of  existing  means  of  transportation  across  navi- 
gable waters,  where  common  bridges  are  inadmissible,  is  such,  as  to 
leave  but  little  to  be  desired,  in  point  of  speed  and  certainty— except 
where  masses  of  ice  present  an  obstruction  to  the  progress  of  vessels 
propelled  by  steam. 

\\,-^Ofthe  Suspension  Railway  Drawbridge. 

This  is  a  modification  of  the  other  project,  and  is  designed  to  be  apt- 
plied  in  chief  to  railways  arriving  at  the  banks  of  navigable  waters, 
at  an  elevation  so  low  as  to  preclude  their  passage  without  obstruct^ 
ing  the  navigation — such,  for  example,  as  the  railway  approaches  to 
the  Susquehanna  River,  at*Havre  de  Grace.  In  these  cases,  Mr.  Leach 
propels  to  bring  out  the  railway,  from  both  shores,  upon  suspension 
bridges,  to  two  very  elevated  piers  upon  the  margin  of  the  channel, 
some  three  or  four  hundred  feet  apart;  to  erect  oentrally  between 
them,  a  third  pier,  of  the  same  altitude-<*'thus  forming  two  channel 
spans — and  to  suspend  from  these  three  piers,  by  flat  catenarian 
curves,  a  lattice  truss,  high  enough  to  clear  the  shipping,  and  having 
movable,  upon  a  railway  thereon,  a  pendant  platform,  of  the  full 

*  I«ond<m  Journal  (Newton's)  of  Science  uid  the  Arte,  vol  zi,  page  98. 
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iengdi  of  one  span;  tfiis  moyable  span  is  4o  be^  wholly  orMrtUiy 
withdrawn,  into  the  other,  whenever  vessels  are  to  pasa ,  tK  is  an 
application  of  Fisher's  patent  to  a  new  use,  aid  upon  it  laust  rest  Mx^ 
Leach's  claim  to  navtlty  in  this  branch  of  his  scheme. 

From  the  summits  of  the  tall  marginal  piers  above  mentioned,  the 
caUes,  or  chains,  are  to  sweep  down  towards  both  shores  in  a  cate* 
narian  curve,  of  which  the  land  piers  of  suspension  wiU  be  compara- 
tively low,  and  the  vertex,  consequently,  much  nearer  to  the  banks, 
than  to  the  piers  of  the  drawbridge. 

From  this  description,  it  will  be  at  once  perceived  that  practical  dif- 
ficultiets  must  flow  from  such  a  plan,  owing  to  the  inequality  of  the 
angles  of  inclination  of  the  tangents  of  the  catenaries^  at  the  points  of 
suspension,  as  well  as  to  the  unequal  loads  imposed  upon  the  chan- 
nel spans  by  the  operations  of  the  drawbridge;  aiid  it  is  a  question 
not  yet  affirmatively  settled  in  the  minds  of  the  Committee,  whether 
suspension  bridges  are  as  suitable  as  others  toc&rry  the  trains  usually 
drawn  on  railways  by  locomotive  steam  power? — for  it  is  certain  that 
the  attempts  hitherto  made  to  apply  such  bridges  up<m  railways, 
have  not  succeeded^  and  it  is  probable  that  to  render  them  suocessfttl 
(at  least  in  such  long  spans  as  those  of  the  project  before  us,)  ij  would 
be  necessary  to  increase  the  weight  of  the  chains  so  prodigiously,  as 
to  render  the  expense  too  serious  to  be  encountered  in  ordinary  cases. 

Under  these  circumistances,  without  entering  further  into  detail,  the 
Committee  are  not  prepared  to  recommend  Mr.  Leach's  drawbridge 
project  for  general  use  in  navigable  waters,  though  they  incline  to  the 
opinion  that,  in  a  modified  form,  it  may  possibly  be  applicable  in 
some  cases,  if  its  expense  does  not  forbid  its  adoption; 

By  order  of  the  Committee, 

March  lO/A,  1842.  William  Hamilton,  Actuary. 
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The  Committra  on  Science  wnd  the  ArtB,  oonatkated  ty  the  Franklin  Inedtate  of  the  State 
of  PennsyWania,  for  the  pfomotion  of  the  Mechanic  Arts,  to  whom  was  referred  for  exttii* 
nation  a  Smat  Mill,  invented  by  Mr.  William  C.  Grimes,  of  York,  Pennsyhania,  B& 
PORT: 

That  they  have  examined  the  machine,  and  obtained  such  informa- 
tion relative  to  its  practical  efficiency,  as  was  within  their  reach.  The 
operation  which  it  is  designed  to  perform  is  one  of  peculiar  difficulty, 
and  has  hitherto  been  escecuted  very  imperfectly.  The  smut  balls, 
as  they  are  termed  by  the  miller,  are  so  nearly  of  th^  sam^e  size  and 
weight  as  the  grains  of  wheat,  tliat  no  means  have  ever  been  devised 
for  removing  them  without  first  breaking  or  crushing^  and  afterwards 
riddling  or  winnowing,  or  both. 

When  the  smut  is  thus  broken,  the  finer  portions  of  it  have  a  ten- 
dency to  adhere  to  the  wheat,  especially  by  insinuating  into  the  deft 
of  the  grain,  and  cannot  then  be  removed.  Mr.  Grimes  has  contrived 
this  machine  with  a  view  to  remove  the  difficulty,  by  subjecting  the 
smutted  wheat,  simultaneously,  to  the  action  of  revolving  beaters, 
which  shall  break  the  smut,  and  a  strong  current  of  air,  which  shall 
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blow  away  the  fragments  before  they  ean  attach  themselves  to  the 
grain. 

The  beating  is  effected  by  thin  cast  iron  webs,  fixed  longitiidinally^ 
on  the  exterior  of  a  vertical  cylinder,  which  revolves  within  a  cylin* 
drical  cast  iron  case,  the  inner  surface  of  the  case  being  fluted  longi- 
tudinally, to  prevent  the  grain  from  being  carried  directly  around' 
with  the  revolving  cylinder^  and  cause  it  to  rebound  repeatedly  when 
it  has  been  thrown  against  the  case  by  the  ^centrifugal  motion  com- 
municated by  the  beaters. 

The  Interior  cylinder  extends  a  few  inches  above  the  top  of  the  sur-^ 
roimding  case,  and  the  webs  which  form  the  beaters  are  here  expand- 
ed radially,  so  as  to  form  vanes  for  the  production  of  a  strong  upward 
currept  of  air  in  the  annular  space  between  the  cylinders. 

The  grain  to  be  cleaned  entess  this  space  near  the  upper  end;  as  it 
descends  by  gravity,  the  smut  is  broken  by  the  beaters,  on  the  well 
known  principle  of  the  increased  resistance  of  a  fluid  medium  in  pro- 
portion as  the  mass  of  the  penetrating  body  is  diminished,  the  pow> 
>dered  smut  is  blown  out  at  the  top»  while  the  la^er  grains  of  wheat 
descend  and  escape  through  an  opening  below.  Beside  the  main 
features  now  described,  there  are.  several  minor  devices,  which  are 
ingeniously  adapted  to  lessen  certain  practical  difficulties,4particulsMrly 
those  to  prevent  the  blowing  out  of  the  wheat  before  it  ha$  acquired 
sufficient  downward  velocity  to  resist  the  bhiat,  and  the  dangerous 
tendency  to  overheating  the  upper  journal,  which  deserve  commeU'r , 
dation;  but  as  they  do  not  constitute  any  part  of  the  general  principle^ 
it  is  not  thought  necessary  to  complicate  the  report  with  a  particulai: 
description  of  them. 

From  a  mere  inspection  of  these  several  contrivances,  the  Commit- 
tee would  be  inclined  to  form  a  favorable  opinion  of  their  adaptation 
to  their  intended  object;  but  as  the  cleaning  of  smutted  wheat  is  an 
operation  which  cannot  be  reduced  to  any  certain  rulei^  of  mechanics, 
and  can,  therefore,  only  be  judged  of  by  experin!ient  on  a  practical 
scale,  inquiry  has  been  made  of  parties  using  the  machine,  and  it  has 
been  exan^ined  in  actual  use.  The  result  of  this  inquiry  and  exami- 
nation has  fully  confirmed  the  good  opinion  of  the  Committee,  and 
they  feel  Warranted  to  commend  the  machine  to  the  notice  of  millers, 
as  capable  not  only  of  making  good  white  flour  from  whea^  so  badly 
smutted  as  to  be  generally  considered  unmerchantable,  but  which  will 
also  improve  the  general  quality  of  his  flour  by  the  removal  of  cheat 
and  of  the  down,  or  furze,  which  covers  one  end  of  the  grain,  and  of 
most  other  accidental  foreign  matters  which  tend  to  injure  the  quality 
of  the  flour. 

In  conclusion,  the  Committee  take  pleasure  in  recommending  this 
invention  to  the  Managers  of  the  Institute  for  an  award  of  the&ott's 
Legacy  premium. 

By  order  of  the  Committee, 

JUarch  lOthy  1S42.  Wii.liam  Hamiltoit,  Actuary. 
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LIST  OF  AMERICAN  PATENTS   WHICH  ISSUED  IN  MAT,   1S41. 

With  Remarh&  and  Exempl\fication9  bjf  the  EdUor'. 

1.  For  an  improvement  in  Railroad  Carriages;  Albert  Bridges  and 
Charles  bavenport,  <7ambridgeport,  Middlesex  county,  Massachn- 
« setts.  May  4. 

This  improvement  is  in  the  manner  of  suspending  the  body  of  the 
<*ar  to  the  frame,  so  as  to  give  it  a  free  osciUating,  or  pendulous,  mo- 
tion, which  may  be  check^  by  side  springs,  to  avoid  the  unpleasant 
and  injiirious  jarring  motion,  occasioHed  by  the  striking  of  the  flancbes 
of  the  wheels  against  the  rails. 

Claim. — <<  We  claim  supporting  the  carriage,  or  body  of  the  same, 
upon,  or  connecting  it  to,  the  wheel  frame,  by  means  of  the  rough 
braces,  or  pendulous  bars,  or  links,  either  suspended  or  not,  at  plea- 
sure, to  springs  on  the  wheel  frame,  and  arranged  according  to  the 
modes  represented  (ail  of  which  modes  permit  a  lateral  motioQ  of  the 
running  machinery^  independent  of  the  body  of  the  carriage,)  in  com- 
bination with  the  Side  springs,  opposed  to  said  lateral  motion,  and 
which  are  disposed  and  operate  substantially,  in  the  various  ways 
described/' 


2,  For  an  injprovement  in  the  Press  for  CheesCy  fyc;  Damon  A. 
Church,  Friendship,  Alleghany  county.  New  York,  May  4. 

The  follower  of  this  press  is  forced  down  by  means  of  a  weight, 
the  cord  from  which  is  attached  to,  and  actuates,  a  double  ratdiet 
wiieel,  which  has  its  shaft  hollow,  and  is  received  on  to  a  shaft  car- 
rying two  double  scroll  wheels,  one  on  each  end.  The  cords  are  then 
conducted  in  such  a  manner  over  pulleys,  as  to  effect  the  pressure  by 
means  of  the  weight;  but  the  arrangement  cannot  be  readily  described 
in  words  alone,  and  we  .therefore  pass  to  the  claim. 

Claim.' — ^^What  I  claim,  and  desire  to*  secure  by  letters  patent,  is 
the  manner  in  which  I  have  arranged  and  combined  the  respective 
parts  thereof,  so  as  to  accomplish  the  desired  end — that  is  to  say,  the 
manner  in  wlrich  I  have  combined  the  double  ratchet  wheel  with  the 
riiaft — the  (double  scroll)  wheels  and  the  cords  winding  around  said 
shaft,  and  passing  over  the  pulleys  in  the  movable  pieces;  by  which 
combination  and  arrangement,  the  weight  which  is  attached  and  sus- 
pended, in  the  manner  described,  produces  a  progressive  and  continu- 
ous pressure  upon  the  cheese,  or  other  article  to  be  pressed.  It  will 
be  manifest  that  considerable  difference  may  be  made  in  constructing 
this  machine  without  departing  from  the  general  principle,  or  mode 
of  action,  upon  which  it  is  dependent ;  I  do  not  intend,  therefore,  to 
limit  myself  in  this  particular,  but  to  vary  this  machine  as  I  may 
think  proper,  while  I  produce  the  same  effect,  by  means  substantially 
"^e  same.'' 
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3.  For  improvements  in  the  Ifarse  Power  for  driving  Maehiaeiy ;  J* 
Francis  Moore,  Falmouth,  Stafford  county,  Virginia,  May  4. 

In  this  machine  there'  is  to  be  a  main  horizontal  wheel,  which  is  to 
be  drawn  round  by  the  horse,  and  this  has  truck  rollers  attached  to 
the  unde^r  side  of  its  rim,  which  run  on  circular  r^ls  on  a.  suitable 
platform.  This  wheel,  by  means  of  cogs  on  its  inner  periphery,  drives 
a  small  wheel,  to  the  axis  of  which  is  aflixed  another  large  wheel, 
which  runs  on  truck  rollers  on  a  second  platform,  and,  by  means  of 
cogs  on  its  infler  periphery,  clriyes  a  pinion,  or  small  cog  wheel,  from 
the  shaft  of  which  motion  may  be  communicated  to  a  Crashing  ma- 
chine, &c. 

Claim.^ — ^<What  I  claim  is  the  manner  in  which  I  have  combined 
and  arranged  the  respective  parts  thereof — that,  is  to  say,  I  claim  the 
combiuation  of  th^  two  wheels  with  the  two  platforms  and  with  each 
other,  in  such  manner  as  that  said  wheels  shall  be  supported  on  their 
respective  platforms  by  trucks,  or  friction  wheels,  and  revolve  thereon 
without  the  aid  of  axles,  or  gudgeons.  I  claim,  also,  the  particular 
arrangement  and  combination  of  the  four  wheels,  in  the  manner  set 
forth — the  two  larger  wheels  having  cogs,  or  teeth,  on  the  interior  of 
dieir  rims,  and  mashing,  into,  or  engaging  with,  the  two  smaller,  by 
aa  arrangement  of  the  respective  parts,  substantially  the  sanie  with 
tliat  herein  described." 


4.  For  an  improvement  in  the  Harvesting  Machine,  for  cutting, 
thrashing,  and  winnowing  Grain;  Damon  A.  Church,  Friendship, 
Alleghany  county.  New  York,  May  4. 

On  the  forward  part  of  this  machine  there  is  a  set  of  V  shaped  cut- 
ters, with  points  that  separate  the  heads  of  the  grain  from  the  straw; 
above  these  cutters  there  is  a  gathering  wheel,  with  strips  that  readi 
from  end  to  end,  to  catch  the^heads  of  the  grain,  as  the  gathering 
wheel  revolves,  and  force  them  against  the  V  cutters,  which  separate: 
them  from  the  stocks.  The  heads  of  grain  are  delivered  Q:om  the  cut- 
ters on  to  an  endless  apron,  which  extends  along  behind  the  cutters 
until  it  arrives  at  a  point  where  it  ipeets  two  endless  aprons,  between 
which  the  grain  is  conducted  up  to  a  thrashing  machine,  6i  the  usual 
constniction;  from  the  thrashing  cylinder  the  grain  and  straw  are 
discharged  on  to  an  endless  apron  of  netting,  with  meshes  sufficiently* 
small  to  prevent  the  passing  through  them  of  the  thrashed  heads,  but 
allowing  the  grain  to  fall  upon  another  endless  apiron,  which  carries  it 
back,  imtil  it  falls  down  in  rear  of  a  fan  wheel,  by  which  the  chaff 
and  dirt  are  blown  out,  whilst  th^  grain  descends  into  a  box.  The 
cutters  are  each  hung  upon  a  joint  pin  at  thd  heel,  and  are  borne  up' 
against  the  gathering  wheel  by  a  spring. 

Hie  claim  is  to  the  ^'manner  of  constructing  ttie  knives,  or  cutters, 
so  as  to  hang  each  of  them  upon  a  rod,  or  joint  pin,  whilst  they  are 
each  sustained  by  a  spring,  as  described.''  Also,  to  the  combination 
of  the  apron  that  receives  the  grain  from  the  gathering  wheel,  with 
those  that  conduct  it  to  the  tfajrashing  cylinder;  and,  finally,  to  the 
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endleas  apTQti  Of  net  work  that  reeeiTOs  the  grain,  6uv  firom  the  thradi- 

ing  cylinder,  with  the  one  that  conducts  the  grain  to  the  fan. 
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5.  For  an  improvement  in  Mill  Spindles  and  Vertical  Shajls;  Jacob 
Staub,  Georgetown,  District  of  Columbia,  May  4. 

The  patentee  says: — ''The  object  which  I  des^  to  obtain  by  my 
improvement,  is  to  have  less  friction^  and  to  give  better  opportunity 
to  repair  the  end  of  the  spindle." 

At  the  bottom  of  the  step,  or  ink,  there  is  a  movable  plug,  which 
runs  up  into  a  hole  made  in  the  bottom  of  the  spindle,  or  shaft,  the 
upper  part  of  the  said  hole  being  occupied  by  another  movable  plug, 
'  which  has  a  small  hole  through  its  whole  length,  to  receive  and  con- 
duct oil  from  the  box,  in  which  the  whole  works-^e  oil  escaping 
through  a  lateral  hole  in  the  lower  end  of  the  shaft,  br  spindle.  As 
the  whole  weight  of  the  sh^ft  rests  on  these  two  removable  plugs, 
the  wear  will  be  confined  to  them,  and  when  worn,  they  may  be  re- 
moved and  replaced  by  others,  simply  by  taking  out  the  spindle. . 

Claim. — ^^  What  I  claim  as  my  invention,  and  improvement,  and 
which  I  desire  to  secure  by  letters  patent,  is  the  arrangement  of  the 
lower  removable  plug  in  the  step,  or  bed,  in  combination  with  the 
upper  removable  plug,  in  the  spindle,,  or  shaft,  and  provided  with  a 
hole  to  admit  oil  from  the  box,  for  the  purpose,  and  in  the  manner, 
specified." 
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6.  For  an  itnprovement  in  the  manner  Of  constructing  Paddle  Wheels 
for  Steamboats;  P.  G.  Gardiner,  New  York  City,  May  4. 

<<0n  each*  of  my  paddle  wheds  I  use  a  double  row,  <)r  series,  or  a 
greater  number,  of  buckets.;  which  buckets  are  placed  so  as  to  form' 
an.  angle  with  the  axis  of  the  wheel;  and  I  deem  it  best  to  place  them 
so  as  to  stand  at  an  angle  of  forty -five  degrees,  or  nearly  so,  with  said 
axis,  or  shaft;  but  a  variation  of  from  four  to  five  degrees  from  this 
angle  may  be  made  without  materially  interfering  with  the  action  of 
the  wheel.  In  •constructing  .my  whe^l  with  a  double  row,  or  series, 
of  buckets,  there  mqst  be  three  sets,  or  series,  of  amus,  the  middle 
being  twic6  as  numerous  as  the  two  outer  series,  the  bucket^  of  each 
outer  series  meeting  in  the  middle.  I  do  not  claim  the  mere  placing 
of  the  buckets  in  such  a  manner  jas  to  form  an  angle  with  the  axis,  or 
shaft,  of  the  wheel — this  having  been  done,  but  with  other  views,  and 
under  arrangements  differing  from  those  adopted  by  me; — ^but  what 
I  do  claim  as  constituting  my  invention,  and  desire  to  secure  by  let- 
ters patent,  is  the  placing  of  a  double  series  of  buckets  so  to  form. an 
angle  of  forty-five  degrees,  more  or  less,  with  the  axis  of  the  wheel;  said 
buckets  having  each  of  their  inner  ends  attached  to  a  distinct  arm, 
thus  allowing  a  free  or  open  space  between  each  bucket,  in  each  series 
of  buckets,  as  set  forth ;  said  btickets  being  convoluted  in  consequence 
of  their  being  attached  to  radial  arms,  in  the  manner  described.'' 
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7.  For  impTovements  on  his  Cap  Spinner;  also  applieableto  others; 
Charles  Danforth,  Paterson^  Passaic  coanty,  New  Jersey,  May  4. 

The  lifters  tn  this  cap  spinner,  as  in  that  originally  patented  by  Mr. 
Danforth^are  worked  by  arms  radiating  from  the  main  driving  ^laft; 
on  each  end  of  the  said  driving  shaft  there  is  a  grooTed  pulley,  from 
which  a  band  runs  to  two  inclined  grooved  pulleys  on  each  end  of 
the  lifter,  and  pass^  along  in  front,  and  returns  along  the  back,  of  the 
lifter — it  being  supported,  as  it  passes,  by  guide  pulleys,  ranged  alo&g 
the  front  and  back  edges  thereof.  On  this  belt  the  bobbins  rest,  aind 
by  it  they  are  driven.  The  inclination  of  the  inclined  groove  pulleys 
must  be  such  as  to  receive  the  band  from,  and  return  it  to,  the  grooved 
pulleys  on  the  ends  of  the  main  shaft,  in  a  proper  direction,  to  pre- 
vent them  from  running  off.  The  spindles  are  oiled  along  that  part  of 
their  length  over  which  the  bobbin  passes,  by  means  of  a  tube  attach- 
ed to  the  lifting  rail,  which  dips  into  an  oil  cup  at  the  bottom  of  the 
dead  spindle,  and  spreads  the  oil  as  it  ascends  with  the  lifting  rail. 

Claim. — "The  principle  of  this  invention,  for  which  I  claim  a  pa- 
tent, consists  of  the  combination  of  the  main  shaft,  and  pulleys  there- 
on, with  the  inclined  pulleys  on  the  lifters,  and  the  pulleys  and  radius 
rods,  carrying,  sustaining,  and  guiding,  a  band,  or  cord,  so  as  to  drive 
the  bobbins  resting  on  the  band,  or  cord,  at  the  required  rate  and 
force,  the  bobbins  being  constructed  and  kept  supplied  with  oil,  as 
aforesaid,  substantially  as  above.  1  also  claim  the  method  of  support- 
ing, guiding,  and  working,  said  endless  band,  or  cord,  by  means  of 
the  inclined  carrying  pulleys  on  the  lifters,  and  the  grooved  end  pul- 
leys in  connexion  with  the  grooved  pulleys  on  the  main  shaft,  thereby 
giving  motion  to  the  bobbins,  by  causing  an  endless  band,  or  cord,  to 
pass  undeir  them,  with  their  weight  bearing  on  said  band,  or  cord, 
substantially  as  aforesaid,  by  whatever  mechanical  means  the  regu- 
lating action,  effected  by  the  radius  rods,  may  be  produced.  I  also, 
claim  the  reciprocating  motion  given  to  the  grooved  end  pulleys  by 
means  of  radius  rods,  studs,  and  brackets,  essentially  as  herein  des- 
cribed. I  also  ckim  the  method  of  applying  oil  to  the  spindles  and 
bobbins,  in  spinning  machinery,  substantially  as  above  described. 
And  I  further  claim  as  my  invention,  the  use  of  inclined  pulleys  upon 
lifters,  carrying  and  guiding  a  band,  or  cord,  upon  which  bobbins 
are  made  to  rest  and  to  be  turned,  substantially  as  aforesaid,  by  what- 
ever mechanical  means  the  said  band,  or  cord,  may  be  guided  to  and 
from  said  inclined  pulleys,  as  the  said  lifters  rise  and  fall  in  the  ope- 
raition  of  any  spinning  machine  to  which  said  inclined  pulleys,  bands, 
or  cords,  may  be  applied.  I  also  claim  the  combination  of  pulleys, 
whether  inclined  or  not,  upon  the  lifters,  with  a  baqd,  or  cord,  and 
bobbins,  resting  upon  them,  and  carried  by  said  band  substantially  as 
aforesaid.  I  also  claim  the  combination  of  pulleys,  inclined  or  not, 
upon  spindle  rails,  carrying,  guiding,  and  moving  bobbins,  by  the 
weight  of  these,  on  a  band,  or  cord,  a^  aforesaid." 
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9.  For  a  machine  for  Sq^aroHng  GoUt/ram^iiB  Ores;  Thomas  Seay^ 
Columbia^  Georgia,  May  4. 

This  machine  is  very  similar  to  others  which  are  used  for  the  same 
purpose,  differing  from  them  in  some  particulars  which  have  been 
deemed  sufficient  to  become  the  foundation  of  a  patent;  the  following 
is  the  claim: 

<<  What  I  claim  as  my  invention,  and  desire  to  secure  by  letters  pa- 
tent, is,  constructing  the  rocking  trough,  or  amalgamator,  with  an  un- 
dulating surface  on  its  bottom  plank,  in  combination  with  the  top 
plank,  provided  with  pins,  and  fitting  into  said  trough,  which  will 
produce  the  desired  effect. 


10.  For  an  improvement  in  Bee  Hives;  Constant  Webb,  Willingford, 
New  Haven  county,  Connecticut,  May  4. 

The  claim  on  which  thiis  patent  was  granted,  gives  the  character 
of  the  improvement  with  sufficient  distinctness;  we  deem  it  unneces- 
sary, therefore,  to  offer  any  other  description  of  it. 

Claim. — ^*I  do  not  claim  as  my  improvement  the  movable  bottom 
merely,  nor  the  suspension  of  the  hive  for  protection  from  the  moth, 
as  both  are' common;  but  I  do  claim  as  my  invention  and  improve- 
ment, and  as  new  iind  useful,  the  peculiar  form  of  the  construction  of 
the  hive,  by  making  the  front  board  shorter  than  the  sides  and  back, 
so  that  the  bottom  is  made  to  slide  in,  and  rest  on  cleats  attached  to 
the  inside  of  the  sides,  and  can  be  wholly  drawn  out  for  the  conve- 
nience of  hiving  bees,  and  when  hived,  can  be  replaced,  and  the  hive 
closed  without  shaking  it  or  disturbing  the  bees,  till  the  hive  and  its 
contents  are  safely  removed  to  their  proper  station ;  all  which  I  claim,  in 
combination  with  the  mode  of  suspending  the  hive  so  as  to  make  the 
bottom  an  inclined  plane,  while  the  top  and  body  of  the  hive  project 
forward,  to  protect  the  bees  from  storms,  &c.,  all  as  described." 


11.  For  improvements  in  the  Fanning  Mill,  for  cleaning  Wheat  from 
smut,  garlic,  &c.;  David  Philips  and  Asa  Jackson,  Franklin  Mills, 
Mercer  county,  Virginia,  May  4,  " 

This,  machine  is  constructed  for  the  purpose  of  separating,  by  a  cur- 
rent of  air,  the  pure  wheat  from  garlic  and  other  impurities,  the  spe- 
cific gravity  of  which  may  be  less  than  that  of  wheat. 

The  grain  passes  in  a  thin  stratum  down  an  inclined  plane,  to  a  ver- 
tical flue,  or  aperture,  where  it  is  met  by  a  strong  current  of  air^  from 
a  fan,  which  deflects  the  various  materials,  according  to  their  specific 
gravity.  Below  the  flue  there  are  three  vertical  plates,  the  first  being 
immediately  under  its  forward  part,  and  the  other  two  at  appropriate 
distances  apart — thus  forming  two  flooms — the  upper  edges  of  the  last 
two  being  armed  with  sliding  plates,  or  regulators,  which  are  bent 
forward  towards  the  current  of  air.  The  purie  wheat,  which  is  said 
lo  be  the  heaviest,  will  fidl  between  the  first  and  second  vertical 
plates,  the  next  heaviest  between  the  second  and  third,  and  all  the 
light  impurities  will  be  discharged  at  the  back  part  of  the  machine. 
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Claim.-— ^<  What  we  claim  as  new,  and  of  our  own  invention,  and 
which  we  wish  to  secure  by  letters  patent,  is  the  construction  of  the 
winnowing  machine^  or  fan,  with  a  vertical  flue,  or  aperture,  as  set 
forth;  in  combination  with  the  inclined  plane,  and  the  vertical  plates^ 
the  two  first  being  governed  by  regulators." 


12.    For  an  improvement  in  the  Seed  Planter;  Joseph  Gibbons, 
Adrian,  Michigan,  May  4. 

A  patent  was  granted  to  Mr.  Gibbons,  for  a  seed  planter,  on  the 
25tli  of  August,  1S40,  and  is  noticed  in  this  Journal,  vol.  ii,  3rd  series, 
page  258.  The  improvement  referred  to  in  the  above  title,  is  added 
to  this  patent.    The  patentee  says: 

«My  improvement  is  intended  to  be  applied  to  the  said  machine 
(referred  to  above)  when  it  is  constructed  for  the  purpose  of  planting 
a  single  row  of  seed.  With  this  intention,  I  make  perforations  in 
several  rows  around  a  planting  cylinder,  which  holes  are  to  vary  in 
size  and  number  according  to  the  nature  of  the  seed  to  be  planted. 
Above  this  cylinder  I  place  a  hopper  for  containing  the  seed,  which 
hopper  is  so  formed  and  arranged  as  to  be  capable  of  being  slid  along 
from  end  to  end  of  the  planting  cylinder,  so  that  the  opening  on  its 
lower  side,  through  which  the  seed  is  to  pass  into  the  cavities,  or  ex- 
cavations, in  the  planting  cylinder,  may  be  made  to  stand  directly  over 
either  of  the  rows. 

"Having  thus  fully  described  the  nature  of  my  improvement  in  my 
planting  machine,  what  I  claim  therein,  and  desire  to  secure  by  let- 
ters patent,  is  the  manner  in  which  I  have  formed  and  combined  the 
planting  cylinder  and  hopper,  as  above  set  forth — ^that  is  to  say,  a 
cylinder  having  several  rows  of  cavities,  or  excavations,  around  its 
periphery,  with  a  hopper  placed  above  it,  and  made  capable  of  sliding 
along  it,  substantially  in  the  manner,  and  for  the  purpose,  set  forth. 
I  also  claim  the  manner  of  placing  the  guide  wheel  in  front,  and  on 
one  side  of  the  machine,  so  as  to  allow  of  its  being  readily  tilted,  to 
cause  the  share  to  make  a  furrow  of  greater  or  less  depth." 


13.  For  an  improvement  in  the  manner  of  arranging  the  Keys  of  a 
Piano  Forte;  John  Dwight  and  Daniel  B.  Newhall,  Boston,  Mas* 
sachusetls.  May  6. 

The  above  named  improvement  is  for  ^curving  the  front  ends  of 
the  keys,  and  arranging  them  on  a  curved  line."  The  patentees  say: 
<<The  nature  and  character  of  our  improvements  are  to  facilitate  the 
execution  of  music  on  the  piano  forte  and  other  keyed  instruments, 
pairticularly  when  the  bed  of  keys  is  long,  consisting  of  six,  seven,  or 
more  octaves,  by  which  a  performer  is  enabled  to  reach  the  extreme 
keys  more  conveniently." 

Claim. — '^  What  we  claim  as  our  joint  invention  and  improvement, 
is  the  concave  curvature  of  the  bed  of  keys  in  front,  as  described." 
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14.  Far  an  imi>f  ovement  in  Door  Locks;  J(rim  P.  Sherwood,  Sandyfailly 
Washington  county.  New  York,  May  6. 

« 

This  alleged  improvenient  in  door  locks  consists  in  the  mode  of 
moving  the  holts  by  means  of  a  weight  in3tead  of  by  a  spring.  The 
weight,  which  .works  the  latch  bolt,  and  which  is  called  a  car  by  the 
patentee,  slides  at  an  angle  of  abottt  forty-five  degrees  with  the  bottom 
edge  of  the  lock,  on  a  stud  pin,  and  on  the  spindle  of  tbe  knob,  it 
being  provided  with  two  slots  for  that  purpose^  this  weight  is  con- 
nected with  the  rear  end  of  the  bolt,  by  a  connecting  link  of  a  pecu- 
liar form. 

Claim. — ^^1  do  not  claim  the  employment  of  a  weight  to  work  the 
latch  bolt,  as  a  substitute  for  a  spring — that  having  been  previously 
done;  but  what  I  do  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  working  the  bolt  by  means  of  the  slid- 
ing inclined  car,  as  described,  and  also  the  mode  of  connecting  the 
latch  bolt  with  the  sliding  car,  by  means  of  the  link,  for  the  purpose, 
and  in  the  manner,  described." 


IS.  For  improvements  in  the  machine  for  Removing  Obstruciionsy 
orBarSf  from  HarborSj  Rivers,  ^c;  James  R.  Putnam,  New  Or- 
leans, Louisiana,  May  11. 

The  sand,  mud«  or  other  earthy- obstructions,  at  the  bottom  of  riv- 
eirs,  &c.,  is  first  to  be  loosened,  by  drawing  through  it  a  series  of 
ploughs,  attached  to  a  frame,  which  is  provided  at  its  back  with  a 
number  of  cutters,  to  subdivide  the  furrows  made  by  the  ploughs. 
After  the  obstructing  earth,  &c.,  has  been  loosened  as  ^bove  stated,  a 
second  machine  is  dragged  over  it,  in  order  to  remove  it;  this  machine 
consists  of  two  inclined  scrapers  attached  to  a  frame,  one  behind  the 
other,  and  in  front  of  each  scraper  there  is  a  plate,  the  upper  edge  of 
which  is  jointed  to  the  frame.  When  this  machine  is  passed  over  the 
earth,  the  jointed,  or  swiveled,  plates,  are  closed  up,  leaving  a  narrow 
space  between  their  edges  and  the  scrapers,  through  which- the  earth, 
sand,  &c.,  is  forced,  and  is  thereby  lodged  on  the  plates,  and  when 
the  whole  is  drawn  into  deep  water,  the  weight  of  the  contents  opens 
the  jointed  plates,  and  thus  the  earth  is  discharged.  These  two  ma* 
ehines  are  suspended  by  chains  to  two  boats,  the  forward  boat  being 
used  \o  drag,  and  the  back  one  to  regulate  the  depth  to  which  the  ma- 
chines shall  sink» 

Claim. — "What  I  claim  as  my  inventioii,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  combination  of  the  scrapers  with  the 
swivel  plates,  for  the  purpose,  and  in  the  manner,  described.  Also, 
the  arrangement  of  ploughs,  in  combination  with  the  cutters,  for  the 
purpose,  and  in  the  manner,  described.'' 


16.  For  an  improvement  in  the  Washing  Machine;  George  Water- 
man, Johnston,  Providence  county,  Rhode  Island,  May  11. 

This  machine  consists  in  part  of  two  dashers,  that  are  worked  up 
and  down  in  a  trough,  or  box,  by  two  levers,  and  by  tappets  on  a 
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flhaft,  which  act  on  one  end  of  the  said  levers,  the  other  end  passing 
through  a  loop  on  the  handle  of  each  dasher.  At  the  bottom  of  the 
box  in  which  the  dashers,  or  pestles,  work,  there  is  a  rocking  false 
bottom,  which  is  called  a  vibrating  bottom,  and  is  pierced  with  small 
holes,  for  the  passage  of  the  water  that  is  to  be  squeezed  out  of  the 
clothes,  which  are  placed  on  the  said  &lse  bottom,  and  upon  which  the 
dashers  fall. 

The  claim  is  to  the  <' vibrating  bottom^  in  combination  with  the 
dashers,"  as  specified. 


1 7.  For  improvements  in  Hot  Jiir  Furnaces  and  lire  Cfrates;  Wil- 
liam H.  Whiteley,  Charleston,  Suffolk  county,  Massachusetts,  May 
11. 

The  claim  in  this  instance  refers  throughout  to  the  drawings^  and  is, 
therefore,  omitted.  It  is  confined  to  two  improvements,  the  first  of 
which  "coqsists  in  an  arrangement  of  flues  for  heating  the  air  that 
is  to  be  conveyed  to  the  apartments  to  be  heated,  and  the  second  to 
an  arrangement  of  the  grate,  in  combination  with  a  catch,  which  an- 
swers the  double  purpose  of  holding  the  grate  in  its  place,  and  of 
scraping  off  the  cinders  in  cleaning  out  the  fire  chamber. 

The  fire  chamber  is  surrounded  by  two  concentric  cylinders,,  ex- 
cept where  the  door  is  placed  for  the  admission  of  coads,  &c.,  with  a 
space  between  each — the  inner  cylinder  being  pierced  with  holes. 
The  fire  chamber  is  covered  by  a  plate,  in  which  are  inserted  tubes 
for  the  passage  of  the  draught,  and  of  the  air  to  be  heated.  The  cold 
air  is  admitted  into  the  outer  space  around  the  fire  chamber,  from 
which  it  passes,  through  the  holes  in  the  inner  concentric  cylinder,  to 
the  chamber  surrounding  the  fire  cylinder,  thence  into  some  of  the 
flues  above  the  fire  chamber,  which  are  surrounded  by  the  draught 
flues,  that  carry  off  the  gaseous  products  of  combustion  into.the  chim- 
neys; and  the  heated  air  is  conducted  by  pipes,  governed  by  dampers, 
into  the  apartments  to  be  warmed. 

The  grate  is  made  with  side  pieces,  or  cheeks,  of  a  wedge4ike  form) 
that  slide  on  inclined  bed  pieces,  and  the  catch,  which  holds  the  grate 
in  its  place,  is  hinged  to  the  furnace,  directly  in  front  of  the  grate,  and 
catches  in  a  mortise  made  for  that  purpose.  When  the  grate  is  drawn 
out,  the  catch  drags  over  the  top  of  the  bars,  and  clears  off  the  cinders; 


18.  For  an  improved  method  of  constructing  Cocks  for  Hydrants^ 
Ebenezer  Hubball,  Baltimore,  Maryland,  May  11. 

This  improvement  consists  in  a  method  of  constructing  the  piston 
of  the  valve  and  the  screw  pipe  through  which  it  slides,  and  by  which 
it  ia  secured  to  the  cock  and  valve  seat,  so  that  the  screw  cap  may  be^ 
unscrewed,  and  the  valve  and  pistoji  removed  from  above,  without 
removing  the  hydrant;  all  which  is  to  be  effected  by  making  the  pis- 
ton square^  or  polygonal,  and  fitting  it  into  a  hole  of  the  same  form, 
in  the  screw  cap,  instead  of  making  it  round,  as  heretofore. 

TTie  claim  i3  confined  to  the  above  described  improvement,  and  the 

4« 


4lfc  JUkcAanici*  Bt^ist^. 

pateotee  sa^f  dr-^-^^  Althougti  I  lAake  use  of  tiie  terns  square  and  polyg-* 
onaly  I  would  conceive  my  patent  infriaged  by  tbe  use  of  any  shape 
of  piston  and  opening  in  the  screw,  whereby  the  same  power  to 
unscrew  and  screw  in  again,  without  disturbing  the  hydrant,  would 
be  obtained." 


19.  For  an  improvement  in  the  SmiU  Machine^  for  cleaning  Grain; 
Jacob  Dimuth,  Benjamin  Banman,  and  Levi  Beck;  the  two  former 
of  Lancaster  township,  and  the  latter  of  Lampeter,  Lancaster  coun- 
ty, Pennsyl  vania>  May  1 1. 

To  a  suitable  shaft  are  attached  four  metal  disks,  placed  at  given 
distances  apart,  and  four  sets  of  bars,  passing  through  holes  in,  and 
attached  to  them,  constitute  four  open  beaters,  extending,  radially, 
from  the  shaft  to  the  periphery.  The  four  spaces,  into  which  the 
diameter  is  divided,  between  the  two  inner  disks,  are  occupied  by  four 
similar  beaters,  the  bars  of  which  are  of  smaller  size  than  those  first 
named.  The  spaces  between  the  two  inner,  and  the  two  outer,  disks, 
are  occupied  by  solid  beaters,  consisting  of  plates,  some  of  which  are 
paraUel  with  the  axle,  and  others  placed  obliquely.  This  beating  ap- 
paratus revolves  within  a  drum,  or  cylinder,  the  periphery  of  which 
is  formed  of  triangular  bars,  and  which  revolves  in  a  direction  the  re- 
verse of  that  of  the  beater — ^the  whole  being  placed  horizontally. 

The  claim  is  to  the  beater,  constructed  in  the  manner  stated,  ''in 
combination  with  the  cylinder,  constructed  with  angular  straps,  as 
described,  the  beater  and  cylinder  revolving  horizontally,  and  in  op- 
posite directions." 


20.  For  an  improvement  in  the  fVind  Cheat  for  blowing  the  fires  of 

Forges  and  Furnaces;  Charles  Foster,  Rochester,  Monroe  county, 

New  York,  May  11. 

The  patentee  says: — ^^^1  disclaim  the  original  invention  of  the  bel- 
lows box,  and  what  I  claim*  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  constructing  the  top  of  the  box  by  form- 
ing it  with  two  oblong  apertures,  or  tubes,  inclined  towards  each 
other,  for  the  purpose  of  concentrating  the  draught  of  air,  and  increas- 
ing its  power  of  action  on  the  fire." 

21.  For  an  improvement  in  Paddles  for  propelling  Boats;  Samuel 
Swett,  Jr.,  Chelsea,  Suffolk  county,  Massachusetts,  May  11. 

''The  paddles,  or  buckets,  by  which  the  propelling  is  to  be  effected, 
are  attached  to  frames  which  stand  horizontally,  and  which  are  made 
to  vibrate  back  and  forth,  and  are  raised  up  and  down  by  means  of 
cranks.  The  paddles,  or  buckets  attached  to  the  vibrating  frames, 
would, were  they  immovably  affixed  thereto,  dip  into,  and  rise  from, the 
water  vertically ;  but  instead  of  so  attaching  the  paddles  to  vibrating 
frames,  I  hang  mem  upon  pivots,  which  admit  of  their  having  a  vi- 
brating mbtion  communicated  to  them,  independently  of  that  which 
they  receive  with  the  frame.    Hie  intention  of  this  is  to  cause  them 
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to  0Bter,and  to  leave,  the  water  in  a  direction  ysrying  a  fev  degrees 
from  a  vertical  line ;  and  this  they  are  made  to  do  by  means  of  eccen-' 
tries  upon  the  ends  of  the  cranios  which  carry  the  vibrating  frames, 
diM^fe  being  shackles,  or  connecting  rods,  from  said  eccentrics,  leading 
to,  and  connected  witi),  one  or  more  of  the  paddles.  I  intend,  in  gen-« 
eral,  to  use  two  vibrating  frames,  each  carrying  three  paddles,  Onr 
either  side  of  the  boat,  or  other  vessel. 

<^What  I  claim  as  constituting  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  giving  to  the  paddles,  or  buckets,  in  the  par- 
ticular kind  of  apparatus  herein  described  for.  propelling  boats,  or 
other  vessels,  an  independent  vibratory  motion  within  the  vibrating 
frames  to  which  they  are  attac^d,  for  the  purpose  of  causing  them 
to  enter,  and  to  leave  the  water  in  a  line  inclined  from  the  perpendic- 
ular, as  described^ 


22.    For  an  improvement  in  the  Machine  for  Packing  Tobacco; 
Thomas  Samson,  Richmond,  Virginia,  May  11. 

This  apparatus  consists  of  four  staves  of  cast  iron,  or  odier  metal, 
cast  hollow,  their  outer  surfaces  being  segments  of  a  chrcle,  and  their 
inner  surfaces  straight.  The  edges  of  these  staves,  where  they  come 
together,  are  united.  These  staves  are  plated  one  against  each  side 
of  the  tobacco  box,  and  by  means  of  hoops  and  wedges,  they  and  the 
box,  and  the  tobacco  within,  will  be  drawn  together. 

Claim. — ^<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  constructing  and  using  of  four  staves,  or  billets, 
of  cast  iron,  or  other  metal — said  staves  being  cast  hollow,  and  hav- 
ing their  contiguous  edges  formed  with  a  mitre  joint,  or  in  such  a 
manner  as  will  admit  of  their  being  drawn  together  by  means  of 
bands,  or  hoops,  by  which  they  and  the  contained  box  are  to  be  em- 
braced when  in  use.'* 


23.  For  an  improvement  in  the  •drgand  Lampy  for  burning  Spirits 

qf  TurpentinCj  ^c;  John  &  Tough,  Baltimore,  Maryland,  May  11. 

<<The  reservoir  and  burner  are  made  in  the  usual  manner  of  Ar- 
gand's  lamp,  except  the  outer  cylinder  of  the  latter,  which  is  made 
about  an  inch  higher  than  the  inner  cylinder,  and  slightly  flaring  out* 
ward.  The  principal  improvements  are  in  the  construction  and  ar- 
rangement of  a  sliding  cylinder,  which  fits  the  inner  cylinder  of  the 
Argand's  burner,  having  its  upper  end  enlarged,  so  as  to  fit  the  space 
between  the  inner  and  outer  cylinders  of  the  burner  being  flared  ont- 
ward,4K)  as  to  press  the  wick  against  the  inside  of  the  outer  cylinder, 
which  is  also  made  slightly  flaring  outward,  as  before  noticed,  pro- 
vided with  a  funnel-shaped  button,  or  inverted  conical  regulator, 
which  slides  up  and  down,  for  concentrating  the  air  around  the  flame, 
and  increasing  its  intensity,  and  a  glass  globe,  with  a  circular  rim  in- 
side the  saoM,  made  in  the  form  of  a  hollow  frustum  of  a  cone  rising 
inward  from  the  lower  rim  of  the  globe,  for  contracting  the  space  and 
impinging  the  column  of  air  around  the  flame ;  the  slope  of  said  fiancb 
extetuling  downward  fxom  the  flame,  oatside  Che  wick,  wiiilst  the 
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dope  of  the  button  extends  also  down  fiom  tlie  flame,  bat  inaide  the 
circle  of  the  wick. 

«What  I  claim  as  my  invention,  and  which  I  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  conical  rim  at  the  bottom  of 
the  globe,  with  the  inverted  cone  regulator,  or  button,  and  adjustable 
cylinder,  adapted  to,  and  combined  with,  the  wick  case,  as  set  fiMrth.'' 


24.  For  an  improvement  in  the  Self  Sharpening  Plough;,  Isaac  Sni* 
der,  Carroilton,  Pennsylvania,  May  11, 1841;  which  improvemeni 
was  added  to  a  patent  granted  to  him  on  the  29th  of  July,  1837, 
noticed  in  this  Journal,  voL  xxi,  2nd  series,  page  273; 

The  claim  in  this  instance  refers  throughout  to  the  drawings,  and 
is  therefore  omitted.  The  first  item  claimed  is  to  the  making  a 
groove  in  that  part  of  the  mould-board  which  is  hollowed  out  to  re* 
ceive  the  share,  there  being  a  projection  on  the  sitare  to  fit  into  the 
said  groove.  The  second  item  is  for  making  the  cutter  widi  two 
hooks,  one  to  hook  on  to  the  neck  of  the  mould-board,  and  the  other 
to  hook  below  the  point,  to  <<support  the  same ;  by  means  of  which 
arrangement,  the  cutter  serves  as  a  damp  to  hold  the  mould*boaid 
and  point  together.''  The  third  item  is  for  making  the  cutter  in  two 
separate  pieces,  with  a  depression  to  admit  a  movable  blade,  fostened 
in  by  two  rivets,  <<  which  enables  the  farmer  to  change  the  edge  from 
wrought  iron  to  steel."  And  the  last  item  is  for  making  the  share  in 
two  pieces,  with  a  tenon  in  front,  to  receive  a  movable  blade,,  for  the 
same  purpose  for  which  the  cutter  is  made  in  two. 


25.  For  an  improved  apparatus,  called  a  Walking  •Sid,  for  the  re- 
lief of  persons  who  are  unable  to  walk,  from  weakness  of  the  knee 
or  ankle-joints;  Stephen  P.  W.  Douglass,  Williamson,  Wayne  coun- 
ty. New  York,  May  15. 

« 

This  apparatus  resembles,  in  its  general  features,  others  which  have 
long  since  been  in  use  for  the  same  purpose,  and  which  are  well 
known  to  surgeons.  The  apparatus  consists  of  side  plates  running 
along  the  side  of  the  thigh  and  leg,  jointed  together  at  (he  knee,  and 
attached  to  the  hip,  the  knee,  and  the  foot,  by  appropriate  straps^ 
&c.  There  is  a  spring  which  bears  on  the  thigh  and  leg  plale,  and 
which  is  connected  with  the  knee  joint  by  means  of  a  screw,  said 
screw  serving  to  increase  the  tension  of  the  spring,  which  thus  con- 
stantly  tends  to  straighten  the  knee.  The  knee  joint  of  the  apparatus 
is  connected  with  the  limb  by  means  of  a  <<  patella  cap^"  which  em* 
braces  the  knee  above  and  below,  one  side  being  hooked  to  the  screw, 
where  it  forms  the  connexion  with  the  apparatus,  and  the  other  to  a 
strap  that  passes  under  the  limb,  but  not  in  contact  with  it,  and  is  at- 
tached  to  the  screw,  where  it  passes  through  the  spring — thus  avoids 
ing  the  binding  of  the  limb  all  around,  which  wouk)  tend  ta  arrest 
the  circulation  of  the  blood.  The  attachment  to  the  foot  is  by  means 
of  straps  that  fffis  under  the  foot,  around  the  heel,  and  over  the  in- 
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step^  and  then  to  a  bow-pieoe  attached  to  the  lower  end  of  the  »de 
plate.  There  are  variotis  modifications  described  in  the  mode  of  i^ 
plying  the  spring,  by  substituting,  for  that  above  named,  a  helical  or 
a  volute  spring;  and  also  a  modification  of  the  mode  of  attaching  the 
apparatus  to  the  foot,  which  would  require  drawings  to  make  them 
clear. 

This  apparatus,  as  described  by  the  patentee,  has  been  the  result 
of  long  and  painful  experiment  on  his  part,  and  has  been. gradually 
brought  to  its  present  improved  form,  for  the  relief  of  bis  own  suffer- 
ings. Without  it  he  would  not  be  able  to  walk,  not  even  by  the  aid 
of  the  best  instruments  for  the  purpose  previously  constructed;  but 
by  means  of  his  own  improvements,  he  is  enabled  to  move  about 
with  considerable  facility. 


26.  For  a  machine  for  Making  Posts  and  Fences  from  Clay;  Mercy 
Wright,  TuUytown,  Bucks  county,  Pennsylvania,  May  15. 

At  each  end  of  a  suitable  frame,  provided  with  two  sets  of  rails,  or 
tracks,  for  the  passing  of  a  car,  there  is  a  revolving  platform,  with 
rails  corresponding  with  those  on  the  frame.  A  car,  the  upper  part 
of  which  contains,  or  is  formed  into,  a  mould,  runs  upon  the  rails; 
and  by  means  of  cogged  wheels  which  take. into  a  rack,  attached  to* 
the  under  side  of  said^  car,  it  is  drawn  under  a  roller  which  com- 
presses the  clay  into  the  mould,  and  then  under  a  scraper  which 
takes  off  the  surplus  clay.  When  the  car  reaches  the  platform  at  one 
end,  the  mould  is  removed,  the  platform  turned,  and  the  car  passed 
on  towards  the  opposite  platform,  where  the  mould  is  again  filled 
with  clay,  and  the  whole  operation  repeated. 

Claim. — <*  Whatlclaim  therein,  and  desire  to  secure  by  letters  patent, 
is  the  manner  in  which  I  have  constructed,  combined,  and  arranged  the 
machine  for  the  purpose  of  moulding  and  pressing  brick  clay,  so  as 
to  form  the  parts  of  fences,  as  set  forth ;  that  is  to  say,  I .  claim  the 
manner  in  'which  I  have  combined  the  two  revolving  platforms,  the 
railways,  the  car  with  its  moulds,  and  the  roller  and  scraper,  sub** 
staniially  as  set  forth,  so  that  said  parts  shall  co-operate  in  effectihjg 
the  object  of  their  construction..'' 

This  machine,  it  appears,  is  the  contrivance  of  a  female,  and  we 
wish  that  its  utility  was  equal  to  the  skill  with  which  its  parts  are  ar- 
ranged; but  we  cannot  believe  that  posts  made  of  brick  clay,  ha  vine 
mortises  in  them,  and  that  rails  of  the  same  material,  fitting  into  saia 
mortises,  will  ever  be  used  to  surround  and  divide  a  plantation. 
The  material  will  be  too  fragile,  however  well  it  may  be  baked,  and 
would  be  Uable  to  break  down  under  the  man  who  should  attempt 
to  dimb  it. 


St.  For  an  improvement  in  the  machine  for  Extracting  Stumps  of 
Trees^  and  for  removing  buildings j  Luke  F.  Gavanaugh,  Newfield, 
Topikins  countyi  New  York,  May  15.  ^ 

<<The  nUtoie  of  my  invention  consists  in  ammging  a  strong  mssvm 
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in  a  perpendicttiar  posttion  in  a  suitable  frame,  to  the  b^ad  of  whidi 
screw  is  attached  a  sweep,  or  lever,  moved  by  animal,  or  other, 
power,  and  by  which  the  screw  is  tutned  in  a  movable  nut,  on  which 
an  incUned  movable  bar  rests,  and  to  which'the  chain,  made  fiakst  to 
the  stump,  is  attached,  so  that  tLS  said  nut  rises  on  the  screw,  the  end 
of  the  bar  also  rises,  and  the  stump  is  drawn  from  the  ground;  said 
firame^  being  placed  on  ^carriage  of  four  wheels,  for  tte  purpooe  of 
moving  it  from  place  to  place/' 

<<  What  I  claim  as  my  invention,  and  desire  to  secure  by  letters  pa- 
tent,  is  the  bed  piece  and  movable  bar,  in  combination  with  the 
screw  nut  and  carriage,  as  described/' 


■••ta 


28.  ("or  an  improvement  in  the  Straw  Cutter;  John  B.  King,  Athens, 
McMinn  county,  Tennessee,  May  15. 

The  knife  which  cuts  the  straw,  in  this  machine,  is  hung  at  each 
end  to  a  crank ;  the  shaft  of  each  crank  having  a  fly  wheel,  and  a 
band  wheel,  with  a  band  passing  from  one  to  the  other,  for  the  pur- 
pose of  causing  the  two  cranks  to  revolve  at  the  same  time. 

Claim. — <'Whht  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  hanging  the  knife  on  two  pivots  that 
are  placed  in  the  two  cranks,  each  having  a  separate  fly  wheel  at- 
tached to  it,  which  balance  wheels  receive  a  simultaneous  motion, 
produced  by  means  of  two  drums  that  are  coupled  together  by  a 
band." 


29.  For  an  improvement  in  the  process  for  Removing  Wool  and  Hair 
from  the  Skins  of  Jinimals;  Francis  and  Hanson  Robinson,  Wil- 
mington, Delaware,  May  15. 

«We  do  not  claim  the  use  of  any  particular  apparatus  for  canying 
the  same  into  effect,  but  employ  such  instruments  and  means  as  are 
now  known  and  used  for  other  purposes;  but  what  we  do  claim,  and 
desire  to  secure  by  letters  patent,  is  the  process  of  loosening  the  wool, 
or  hair,  from  skins,  or  hides,  by  the  direct  application  of  steam  there- 
to; said  skins,  or  hides,  being  suspended  in  any  suitable  room,  or 
apartment,  into  which  steam  can  be  admitted/' 


30.  For  an  improvement  in  the  construction  of  Pumps;  William  M. 
Wheeler,  Liberty,  Cl^y  county,  Missouri,  May  15. 

The  lower  part  of  the  barrel  of  this  pump  is  of  much  greater  diam- 
eter than  the  upper,  and  the  piston  is  made  to -fit  into  both;  that  part 
fitting  the  small  barrel  is  made  hollow,  and  is  provided  with  a  valve 
at  its  upper  end,  where  it  is  connected  with  the  piston  rod.  When 
the  piston  is  drawn  up  it  acts  as  a  lifting  pump,  the  water  flowing  in 
to  fill  up  the  vacuum  in  the  lower,  or  larger,  part  of  the  barrel,  and 
this,  on  the  descent  of  the  piston,  is  forced  up  through  the  hollow  pis- 
ton into  t)^  small  barrel;  and  as  the  lower  barrel  is  of  greater  diame- 
terthantheupper,tfie  water  received  in  it  during  the  descent  of  the  pis- 
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ton,  will  more  than  fill  the  atnall  bannl,  and  hence  the  water  will  be 
forced  out  at  the  top. 

Claim. — <<  What  I  claim  a9  my  invention,  and  desire  to  secure  by 
letters  patent,  is  constructing  the  barrel  with  an  enlargement  below, 
and  having' a  plunger  with  an  aperture  in  its  centre,  adapted  to  said 
enlargement,  in  combination  with  a  hollow  piston,  or  stem,  attached 
to  said  plunger,  and  passing  up  through  a  portion  of  the  smaller 
diameter  of  the  pump  barrel,  having  a  valve  at  its  upper  end  to  close 
the  aperture  in  it,  through  Which  the  water  mounts  on  the  descent  of 
the  plunger,  by  which  arrangement  the  apparatus  is  constituted  a 
lifting,  as  well  as  a  forcing,  pump;  in  other  words,  \i^hat  I  claim  is 
constructing  the  apparatus  in  such  a  manner  that  on  every  descent  of 
the  piston  rod  a  vacuum,  or  space  containing  no  water,  is'  fornied  in 
the  pump  above  the  plunger,  the  object  of  which  is  to, admit  a  suffi- 
cient quantity  of  water  on  every  ascent  of  the  piston  rod,  to  keep  a 
constant  stream  flowing  at  the  discharging  pipe,  as  desscribed.''  - 


31.  For  an  improvement  in  the  manner  of  making  the  Joints  of 
Clothes  Horses;  Harvey  Luther,  Providence,  Rhode  Island,  May  15. 

The  above  named  patent  is  for  a  method  of  making  the  hinges  by 
which  the  frames  of  do.thes  horses,  called  by  the  patentee  clothes 
stands,  are  united.  The  side  pieces  of  each  frame  are  made  i^ound, 
and  the  two  that  are  to  be  hinged  together  have  a  groove  around 
them,  near  the  top  and  bottom,  the  groove  being  deep  enough  to  re- 
ceive a  cord,  or  chain,  which  passes  around  one  of  them,  is  then 
crossed,  passes  around  the  other,  and  is  fastened  on  the  inside. 

The  patentee  says — <<I  am  aware  that  clothes  stands,  &c.,  have 
been  hinged  by  means  of  cords,,  or  straps,  attached  to  square  rods,  so 
as  to  allow  them  to  fold  in  either  direction,  and  I  do  not,  therefore, 
daim  this  as  my  invention,  but  what  I  do  claim,  and  desire  to  secure 
by  letters  patent,  is  the  peculiar  manner  in' which  I  make  the  hinges, 
that  is  to  say,  I  claim  the  making  the  rods  constituting  the  frames 
which  come  together,  with  grooves  in  them,  in  combination  with  the 
method  of  uniting  them  by  means  of  cords,  or  chains,  in  the  grooves^ 
as  described." 


32.  For  improvements  in  Horizontal  Wing  Piano  Fortes;  Freder- 
ick C.  Reichenback,  Philadelphia,  Pennsylvania,  May  19. 

The  claim  is  to  the  <^manner  of  constructing  and  arranging  the 
wrest  pin  block,  and  the  wrest  pins,  so  that  the  latter  shall  pass  en- 
tirely through  the  former,  and  receive  the  wires  at  their  lower  pro- 
jecting ends ;''  and  also  to  the  <<  manner  Of  constructing,  arranging 
and  combining  wrought  iron  braces  with  the  wrest  plank  and  strain- 
ing board,  said  braces  passing  over  the  wrest  pin  block,  bearing 
against  its  back  edge,  and  resting  at  their  rear  ends  on  the  straining 
pin  plfeite/'  . 
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SS.  For  an  improYement  in  the  Rtcumbeni^  or  Ubrary^  Chair; 
Heiuy  P.  Kennedy ;  Philadelphia,  Pennsylyaoia,  May  19. 

The  improvement  above  named  is  in  that  kind  of  recumbent  chain 
in  which  the  seat  slides  in  the  frame,  and  is  clearly  indicated  in  the 
foUowing  claim,  viz : — ^<<  What  I  claim  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  combination  of  a  spiral  spring,  or 
springs,  with  the  rails  and  sliding  seat  of  a  recombent  chair,  which 
will  allow  the  seat  to  be  forced  forward,  and  the  back  to  assame  a 
reclining  posture,  and  which  will  restore  the  seat  and  back  to  their 
ordinary  position  wh^n  the  force  is  removed,  as  described." 


34.  For  improvements  in  the  machine  for  Moulding  and  Pressing 
Bricks;  Waldren  Beach  and  Ephraim  Lukens,  Baltimore,  Mary- 
land, May  22^ 

In  this  machine  the  moulds  are  arranged  in  a  horizontal  wheel,  and 
pass  under  a  hopper,  from  which  they  receive  the  tempered  clay; 
they  then  pass  under  a  pressing  roller,  which  is  in  connexion  with 
the  hopper,  its  sides  embracing  that  portion  of  the  roller  which  presses 
the  clay.  A^  the  moulds  advance  they  pass  under  a  knife,  which  is 
hung  to  an  arbor  and  is  pressed  upon  by  a  spring,  which  knife  cuts 
off  the  surplus  clay,  whilst  it  yields,  in  the  event  of  meeting  with  a 
stone.  A  projection  from  the  under  surface  of  the  pistons  that  form 
the  bottom  of  the  moulds,  is  acted  upon  by  an  inclined  plane  that 
forces  the  bricks  out  of  the  moulds,  and  then  as  the  wheel  continues 
to  rotate,  the  bricks  are,  by  means  of  a  guide,  delivered  on  to  a  belt, 
by  which  they  -are  carried  off  to  any  desired  place  of  delivery.  After 
the  moulds  have  been  emptied,  they  pass  under  a  rotary  sieve  to  be 
sanded,  and  thence  to  the  hopper.  The  filling  of  the  moulds  is  ^ect- 
ed  by  two  pallets,  called  by  the  patentee  cams,  each  of  which  is  hung 
to  a  shaft  that  passes  across  the  lower  part  of  the  hopper,  and  through 
its  side,  and  is  there  connected  with  a  weighted  lever,  which  lever 
projects  from  the  shaft  in  the  same  direction  with  the  pallet.  Hie 
axes  of  these  pallets  being  above  the  surface  of  the  mould  wheel,  the 
weighted  levers  will  cause  their  extreme  ends  to  bear  on  the  surface 
of  the  wheel,  and  as  the  moulds  pass  under,  the  clay  is  forced  into 
them  by  the  inclined  surface  of  the  pallets.  The  axles  of  the  pallets 
are  provided  on  one  side  with  a  knife  to  cutoff  the  clay  to  the  proper 
width. 

Claim. — <<  What  we  claim  a3  our  invention  and  improvement,  and 
which  we  desire  to  secure  by  letters  patent,  is — First  The  rotatix^ 
horizontal  wheel,  in  combination  with  the  duster.  Second — ^The 
box,  or  casing,  round  the  bottom  of  the  pressing  roller,  in  combina- 
tion with  the  horizontal  wheel  and  hopper,  in  the  manner  set  forth. 
Third — The  combination  of  the  horizontal  wheel  with  the  cams  in 
the  bottom  of  the  hopper,  the  said  cams  having  attached  to  them  a 
knife  inside  the  hopper,  and  a  weight,  or  kver,  outside  of  the  same. 
And  fourth — ^We  claim  also  the  manner  of  combining  the  pressing 
roller  with  the  hopper,  in  the  manner  described,  viz :  by  arranging 
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the  said  rdUer  on  the  oatside  of  Uie  hopper,  and  connecting  it  with 
the  same,  by  means  of  the  casing  surrounding  said  roller,  as  set 
forth." 


35.  For  an  improvement  in  the  Chum^  Enos  Mitchell,  Pittdton,  Ken^ 
nebec  county,  Maine,  May  22. 

This  chum  has  double  dashers,  which  are  to  be  operated  upon  by 
two  bent  levers. 

The  claim  is  to  the  "method  of  combining  the  two  dashers  of  the 
chum  by  means  of  the  two  bent  levers,  and' the  connecting  rpd,  ope- 
rated by  the  arm  on  the  rock  shaft.'^ 


36.  Por.improveqaents  in  the  manner  of  operating  the  Cotton  Oin; 
David  Phillips,  Georgetown,  Mercer  coOnty,  Pennsylvania,  May  22. 

The  frame  of  this  cotton  gin  is  placed  on  wheels,  and  is  called  by 
the  patentee  a  car  body.  The  wheels  ran  on  a  circular  rail,  the  body 
being  supported  by  a  beam  projecting  from  a  vertical  shaft,  that  has 
its  bearings  in  the  centre  of  the  platform,  to  which  the  circular  rail  is 
attached,  and  in  a  frame  above.  The  forward  wheel  is  to  guide  the 
car,  or  gin,  body,  and  the  hinder  is  to  operate  the  gin,  by  means  of  a 
large  belt  wheel  attached  to,  and  turning  with  it^  which  is  connected 
with  the  roller,  or  cylinder,  of  the  gin  by  a  belt 

Claim. — ^**I  claim,  as  my  invention,  the  car  body  described,  so  con- 
structed as  to  receive  the  seed  and  clean  cotton,'  in  combination  with 
the  supporting  and  guide  wheels,  arranged  and .  operating  substan- 
tially as  described." 

37.  For  Maintaining  Power  to  drive  machinery;  Stephen  P.  W. 
Douglass,  Williamson,' Wayne  county.  New  York,  May  22. 

The  object  of  this  machine  is  to  receive  and  regulate  any  irregular, 
or  intermitting,  power  obtained  from  any  source,  and  to  give  it  out  re- 
gularly, as  may  be  required.  Two  endless  chains,  placed  side  by 
side,  are  each  passed  around  two  wheels,  placed  one  above  the  other. 
A  pinion,  attached  to  a  suitable  sliding  frame^  is  situated  between  the 
two  chains,  with  it«  teeth  taking  into  their  links;  and  to  this  sliding 
frame  is  suspended  a  heavy  weight.  The  irregular,  or  intermitting, 
force  is  applied  to  the  shaft  of  one  of  the  wheels,  acting  on  either  of 
the  chains,  which,  by  its  operation  on  the  pinion,  winds  up  the  weight, 
provided  the  other  chain  be  held  permanent^  but  as  this  weight  tends 
to  turn  this  chain,  one  of  its  wheels  is  connected  with,  and  actuates, 
any  machine  requiring  to  be  moved  with  regularity.  If  the  power 
applied  be  equal  to  that  given  out,  the  pinion,  with  its  weight,  will 
remain  in-  the  same  position,  and  will  simply  transmit  the  power 
which  it  receives;  but  if  the  former  exceeds  the  latter,  the  pinion  and 
weight  will  be  raised^  and  when  the  former  becomes  less,  then  they 
wilF  sink.  In  this  way  it  will  be  seen  that  the  winding  up  of  the 
weight  does  not  prevent  it  from  giving  out  its  full  force,  as  it  is  always 
suspended  to  the  chain  which  gives  out  the  power. 

Vol.  IV,  3mD  SiB»ftw--No.  I^-Jukt,  1843.  5 


Se  Mechanie^  B$gi9ter. 


ClaiBL— ^  What  I  daim  as  new,  and  desm  lo  aeeiffe  by  leUen  pa- 
tent, is  the  manner  in  wiiieh  the  two  endieaB  chains  aie  anai^ed,  md 
connected,  and  are  combined  with  the  respective  wheels,  or  pinions,  and 
with  the  weight  to  be  raised,  and  with  the  machinery  to  be  propelled, 
so  as  to  obtain  a  regular  propelling  force,  either  from  an  intermitting 
motive  power,  or  from  a  continuous  irregular  power,  as  herein  de- 
scribed," 


38.  For  an  improvement  in  Fiks  for  Filing  Newspaper^^  fyc^y  called 
the  << Movable  Binder;"  Isaac  Detterer,  Philadelphia,  Pennsylva- 
nia, May  2i^. 

This  movable  binder  consists  of  two  sides  of  a  book  cover,  and  to  the 
back  edge  of  one  of  which  two  screws  are  attached,  that  pass  through 
two  holes  in  the  other  cover;  the  papers,  pamphlets,  &c.,  to  be  filed, 
or  held  between  the  covers,  are  placed  between  them,  and  by  means 
of  two  handles,  provided  with  screw  nuts,  the  whole  is  held  together. 
The  handles  are  split,  and  spring  apart,  like  crayon  holders,  and  have 
a  slide  to  close  them,  their  inner  ends  being  provided  with  threads  to 
fit  the  screws. 

Claim. — ^\  claim,  as  my  invention,  the  combination  of  the  book 
cover,  the  screws,  and  the  movable  handles,  for  the  purpose  of  bind- 
ing and  unbinding,  at  pl^sure,  letters,  newspapers,  music,  &c. 


39.  For  an  instrument  for  taking  measure  of  the  body,  preparatory  to 
cutting  coats,  called  the  Tailors^  Measure;  Lyman  B.  and  Ellery 
Miller,  Middletown,  Orange  county,  New  York,  May  29. 

The  patentees  say,  ^  We  are  aware  that  there  are  a  number  of  mea- 
suring instruments  consisting  of  elastic  strips  of  metal,  and  which  are 
attached  to  the  person  whose  measure  is  to  be  taken;  we  do  not, 
therefore,  make  any  claim  to  the  individual  parts  of  our  instrument. 
But  we  do  claim  the  combining  of  four  strips  of  metal,  which  are  to 
stand  horizontally  when  the  instrument  is  in  use,  with  four  others 
which  are  to  stand  vertically,  the  whole  of  which  slips  are  made  ad* 
justable  by  means  of  sliding  sockets,  and  have  one  measuring  tap^  at- 
tached to  them." 

The  left  hand  vertical  strip  is  placed  in  the  middle  of  the  back,  and 
its  upper  end  is  provided  with  a  strap  that  passes  around  the  neck; 
the  second  at  the  bagk  of  the  shoulder,  the  third  in  front  of  the  shoul- 
der, and  the  fourth  in  the  middle  of  the  breast  The  lower  horizontal 
strip  passes  around  the  waist,  the  second  under  the  arms,  (the  end  of 
each  of  these  being  provided  with  a  strap  to  pass  entirely  around  the 
body,)  the  third  extends  from  the  middle  of  the  back  to  the  shoulder, 
to  measure  the  extreme  width  of  tjie  back,  and  the  fourth  passes  over 
the  shoulder  and  unites  the  upper  ends  of  the  second  and  third  verti- 
cal straps.  A  strap  is  attached  at  the  junction  of  the  second  horizon- 
tal and  the  third  vertical  strip. 
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4a  For  aa  impfovemeni  in  the  ^^tmitiUi//;"  William  Zinunfirmaki, 
StepheD8(my  Roek  Island  covMfj  Iliinoidy  May  d9. 

This  patent  was  obtained  for  a  mode  of  regulating  the  inclination 
of  the  sails,  as  the  wind  ihcreases  or  decreases,  by  means  of  "the  cen- 
trifUgqil  governor."  The  sails  of  the  wind-mill  are  all  connected  with 
a  disk,  at  one  end  of  a  sliding  rod,  which  rod  passes  through  the  cen- 
tre of  the  shaft  of  the  sail  wheel,  it  being  made  hollow  for  that  purpose;, 
the  end  of  the  sliding  rod  opposite  to  the  disk  is  provided  with  a  rack, 
said  rack  being  acted  upon  by  a  pinion  that  receives  its  motion  from 
the  ^de  of  thd  governor.  TTie  increased  velocity  of  the  wind  wheel 
will  throw  out  the  balls  of  the  governor,  which,  by  their  connexion 
with  the  sails  by  means  of  the  sliding  rod  said  disk,  increases  their  in* 
clination,  and  thusr  lessens  the  action  of  the  wind  upon  them,  and  con- 
sequently retards  the  motion  of  the  mill. 

Claim. — ^<What  I  claim  therein  as  of  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  weathering  of  the  sails  by  the  action 
of  the  slidingrod,  or  piston,  and  the  disk,  operated  upon  by  the  gov- 
ernor substantially  in  the  manner  set  forth,  whether  said  disk  be 
made  to  operate  upon  the  sails  by  means  of  the  rods,  by  racks  and 
pinions,  or  by  any  other  device  which  is  the  same  in  principle^  and 
producing  a  like  effect,  by  means  substantially  the  same.'' 


41.  For  an  improvement  in  the  Counter  Twist  Speeder ;iesae  White- 
head, Manchester,  Chesterfield  county,  Virginia,  May  29. 

<<The  nature  of  my  invention  and  improvement  consists  in  the  ap- 
plication of  the  revolving  block,  or  driving  drum,  directly  to  the  me* 
tallic  guide  which  is  placed  in  front  of  the  twisting  belts,  or  bands^ 
for  twisting  the  roping,  which  is  delivered  as  it  passes  throngh  the 
guide  directly  against  the  block,  and  near  the  centre  thereof,  horizon- 
tally, and  conveyed  from  thence  between  the  guidp  and  block  to  the 
bobbin  plaoed  above  the  block,  and  in  contact  therewith — the  said 
eiiide  being  grooved,  or  channeled,  along  its  concspve  side'  to  admit 
the  roping,  for  the  purpose  of  keeping  it  in  its  compressed  state,  as  it 
leaves  the  twisting  belts."  ^ 

<<  What  1  claim  as  my  invention,  and  desire  to  secure  by  letters  pa- 
tent, is  the  before  described  mode  of  delivering  the  twisted  roving  in 
the  eompressed  state  in  which  it  leaves  the  twisting  bands  at  a  uni- 
form and  regular  tension,  by  means  (tf  the  aforesaid  combination  and 
arrangement  of  goide,  block,  and  bobbin.  I  also  claim  the  construc- 
tion of  the  metaUie  curved  and  channeled  guide,  as  described." 


42.  For  improvements  in  the  machine  for  Riving^  and  Shaving  Shin- 
gles; WOliam  S.  George,  Baltimore,  Maryland,  May  29. 

^The  timber  from  which  the  shingles  are  to  be  made  by  my  ma^ 
chine,  is  to  be  cut  of  the  proper  length,  and  rived  out  so  as  to  consti- 
tute square  bolts,  of  such  size  as  shaU  adapt  them  to  the  width  of  the 
shingles  to  be  formed  from  them.  These  bolts  are  to  be  placed  in  a 
frame  prepared  to  receive  them;  ,a  piece  of  the  proper  thickness  for  a 
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shingle  id  then  rired  oSf  by  means  of  a  Teciprocating  knife,  whkfa 
pieee  falls  upon  a  table  below  the  riving  knife,  whence  it  is  driven 
Iferward  between  two  dressing  knives,  which*,  as  it  passes  between 
them,  are  made  to  approach  towards  each  other  in  such  manner  as  to 
give  a  regular  taper  to  die  shingle,  the  edges  being  jointed  at  the  same 
time,  by  jointing  irons  duly  fixed  for  that  purpose.'' 

The  knife  that  rives  the  shingle  is  attached  to  a  sliding  frame  with 
two  tables,  one  of  them  forward  of  the  knife  to  gauge  Uie  thickness 
of  the  shingle  to  be  rived,  and  the  i)ther  level  with  the  top  surfiBu»  of 
the  knife,  to  support  the  block.  The  shingle  is  then  forced  between  two 
sets  of  knives,  the  one  set  being  permanent  for  dressing  the  edges, 
9.hd  the  other  set  for  shaving  the  surfaces,  which  are  so  arranged  as 
to  approach  each  other  as  the  shingle  passes  through,  to  taper  it 

Claim. — "What  I  claim  as  nay  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  \ybich  I  have  combined  and  arranged 
the  frame  for  holding  the  bolts  with  the  vibrating  frame,  its  panels, 
and  riving  knife,  so  as  to  rive  shingles  from  the  bolt,  as  described.  I 
also  claim  the  within  described  manner  of  constructing  and  combining 
the  dressing  and  jointing  apparatus,  the  dressing  knives  being  made 
to  approach  other,  and  the  jointing  frames  being  affixed  and  operating 
substantially  as  above  described." 


43.  For  a  mode  of  Treeing  Boots;  Elias  Hall,  Jr.,  Spencer,  Worces- 
ter county,  Massachusetts,  May  29. 

The  boot  tree,  after  the  boot  is  placed  upon  it,  is  put  upon  a  bench 
properly  adapted  to  it,  and  the  rub-stick  is  connected  with  a  lever,  or 
sweep,  by  ^  swivel,  or  hinge  joint,  so  as  to  allow  it  to  take  any  re- 
quired position,  whilst  the  lever,  or  sweep,  to  which  it  is  attadbed, 
can  only  move  up  and  down,  and  vibrate  to  and  fro.  The  upper 
end  of  this  lever  is  connected  with  a  standard  by  a  rod  attached  to 
said  standard,  and  sliding  in  a  slot,  the  end  of  the  rod  being  enlaced 
and  fitting  in  a  hale  bored  in  the  end  of  said  lever,  such  hole  being 
of  greater  diameter  than  the  width  of  the  slot,  so  that  the  lever,  with 
the  rub-«tick,  may  slide  up  and  down,  and  be  retained  by  the  enlarge- 
ment on  the  end  of  the  rod. 

Claim. — <<What  I  claim  as  my  invention,  and  desire  to  secure  by 
.letters  patent,  is  the  combination  of  the  rub-stick  with  the  sweep  in 
the  manner  described,  said  sweep  having  a  swivel  joint  and  a  hmge 
joint,  to  allow  the  rub-stick  to  adapt  itself  to  the  inequalities  of  the 
boot.  Also  the  method  of  combining  the  sweep  and  rut>-stick  with 
the  standard  by  means  of  the  rod,  having  a  boU  on  its  end,  adapted 
to  a  groove,  or  slot,  on  the  upper  end  of  the  sweep,  as  set  forth. 


» 


44.  For  an  improvement  in  the  Presefor  Compressing  Haj/j  Cotton^ 
IfC,;  Charles  W.  Hawkes,  Brunswick,  Maine,  May  29. 

The  follower  of  this  press  is  operated  by  racks  and  pinions  in  the 
usual  manner;  but^die  racks,  there  being  two  of  them,  ate  atteched 
to  uprights  that  work  on  the  outside  of  the  box,  an4  are  connected 
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wi A  die  follower  by  a  ctosb  beam  tirhieb  eytenda  from  one  op^ght 
to  the  other. 

Claim.-^' What  I  daim  aa  my  iiiTentiimy  and  desire  ta  secure  by 
letters  patent,  ia  the  manner  in  which  the  racks  are' combined  with 
the  follower  of  the  press,  by  being  attached  to*  the  uprights  outside  of 
the  box,  and  connected  with  each  other,  and  with  the  lolloweir  of  the 
press,  by  the  cross  beam." 


45.  For  an  improTement  in  the  Pump;  Sidney  S.  Hogle,.  Lansing- 
burgh,  Rensselaer  county,^  New  York,  May  29. 

In  the  barrel  of  this  pump  there  axe  two  pistons,  the  rod  of  6ne 
passing  through  the  other,  so  that  as  one  pistdn  descends  the  other 
rises,  and  vice  versa,  by  which  a  constant  stream  of  water,  which 
passes  through  a  valve  in  the  upper  piston  when  it  descends,  is  kept 
up.  The  two  pistons  are  operated  by  means  of  twO'  spiral  fillets,  or 
grooves,,  called  by  the  patentee  cams,  or  eceentric  grooves,  made  in  a 
vertical  drum,  or  enlarged  part  of  a  shafts  which  act  upon  rollers  on 
the  ends  of  the  piston  rods. 

Claim. — ^What  I  claim  as  my  invention  i»the  combination  of  the 
suction  and  lifting  pistons  so  as  to  produce  an  lUternate  action,  as  de» 
scribed,  by  means  of  the  shaft  constructed  with  earns,  or  eccentric 
grooves,  and  the  rollers  attached  to  the  head  of  each  piston  rod,  as 
described." 


46.  For  an  improvement  in  the  Tobacco  Press;  Thomas  G.  Hardes- 
ty,  Tracey*s  Landing,  Ann  Arundel  county,  Maryland^  May  29. 

<<In  my  improved  tobacco  press,  the  hogshead  in  which  the  tobacco 
is  to  be  pressed  has  both  heads  removed,  and  it  is  placed  horizontally 
upon  the  frame  of  the  press,  resting  upon  two  long,  longitudinal  pieces 
of  timber  near  the  ground,  prepared  to  receive  it;  and  two^false  hogs- 
heads, or  receiving  cylinders,  the  same  in  diameter,  or  nearly  soj  with 
the  hogshead,  are  placed  upon  the  same  longitudinal  pieces  in  a  line 
with  it,  said  hogshead  being  situated  between  them.  The  hogshead 
and  the  two  false  hogsheads  are  to  be  filled  with  tobacco  by  hand, 
and  may  be  made  to  contain,  the  whole  quantity  that  is  required  to 
be  packed  in  the  hogshead.  When  thus  prepared,  pressure  is  to  be 
made  at  each  end  of  the  apparatus,  by  means  of  two  screws,  which 
force  up  twa  followers,  said  followers  entering  and  passing  through 
the  false  hogsheads,  and  forcing  all  the  tobacco  which  had  been 
placed  in  them,  for  that  purpose,  into  the  hogshead  sitnated  between 
them.  The  false  hogsheads  are  sO' constructed  as  to  admit  of  their 
being  removed  from  the  press  without  its  being  necessary  to  retract 
the  pressings  screw ;  and  this  I  effect  by  uniting  the  staves  which  con- 
^itute  the  false  hogsheads  to*  bands,  or  hoops,  of  iron,  which  are 
clasped  together  at  their  ends,  and  when  unclasped,  are  to  spring, 
opea  sufficiently  far  to  admit  of  the  escape  of  the  false  hogsheads  over 
the  shaft  of  the  screw.''' 

<<  What  I  claim^  and  desire  to  secure  by  letters  patent,  is  the  manner 

6* 
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in  which  I  ooiistruct  and  employ  the  two  Mm  hogabeods  by  pladng 
them  horizontally  in  a  range  with  the  hogshead  to  be  pactody  and 
pressing  simultaneously  from  each  end,  as  set  forth.  I  abo  daim  the 
so  arranging  of  the  parts  of  the  press,  as  that  two  followers^  may  be 
forced  up,  one  from  each  end  thereof,  by  means  of  the  pressing  sinews 
operated  by  female  serews,  or  boxes,  attached  to  the  powec  wheels." 


47.  For  an  improvement  in  the  maimer  of  constructing  Saw  JiRib; 
Jeremiah  Rohrer,  Bohrersville,  Washington  county,  Maryland, 
May  29. 

In  this  improved  mill  there  is  one  roller  above,  and  another  below 
the  stuff  which  is  being  sawed,  for  the  purpose  of  supporting  it,  this 
being  necessary  in  sawing  light  stuff.  The  upper  roller  has  its  bear- 
ings in  a  piece  of  timber,  which  is  hinged  to  another  piece  that  slides  in 
a  suitable  frame  above  the  log.  The  hinged  piece,  with  its-  roller,  is 
so  hung  that  it  will  yield  only  when  the  carriage  runs  back,  but  not 
when  it  is  moving  towacds  the  saw.  The  roller  may  be  *  removed 
from  the  log  by  means  of  a  cord,  which  passes  over  a  pulley  and  exr 
tends  within  veaeh  of  the  tender  of  the  mill.  The  lower  end  of  the 
sliding  piece,  in  which  the  lower  roller  has  its  bearings,  rests  xxpoa  a 
second  sliding  piece,  which  is  jointed  to  a  lever,  to  draw  it  away  and 
allow  the  roUer  te  slide  down,  the  upper  end  of  which  lever  is  acted 
upon  by  the  carriage,  when  the  saw  approaches  the  end  of  the  stuff, 
and  thus  allows  the  saw  to  cut  through  the  end  of  the  stuff. 

Claim. — ^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  I  have  arranged  and  combined 
the  two  rollers  for  making  pressure  upon  the  upper  and  lower  parts 
of  a  log,  when  being  sawed  in  a  saw  mill.  I  am  awace  that  a  single 
roller  has  been  used  for  supporting  a  log,  but  this  has  not  been  made 
to  operate  in  the  manner  described  by  me,  nor  do  I  know,  or  believe, 
that  there  has  previously  existed  any  combination  simQar  to  that 
herein  described,  by  which  two  rollers  were  made  to  co-operate  in 
sustaining  the  stuff.  I  do  not  claim,  therefore,  the  employment  of  a 
single  roller  under  the  log ;  but  I  do  claim  the  manner  in  which  I 
have  made  the  lower  roller  to  eperate,  by  causing  the  same  to  rise 
and  fall  vertically,  and  to  be  made  self-operating  when  it  is  to  be  re- 
moved from  under  the  log,  the  respective  parts  thereof  being  con- 
structed and  arranged  in  the  manner  set  forth,  and^being  used  in  com- 
bination with  the  upper  roller  as  described.** 


Specificatioi^s  of  Amxbicait  Patents. 


Speoificaidon  of  a  Patent  granted  ta  Eoss  WiNAKs,/or  an  improve- 
ment  in  the  mode  qf  Begulatin^  the  IVtHta  Steam  in  Locamoiive 
Engines,  November  2  6/ A,  1840. 

To  all  whom  it  may  concern :    be  it  known  that  I,  Ross  Winans, 
civil  engineer,,  of  the  city  of  Baltimore,  in  die  state  of  Maryland,  hive 
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inyented  an  improTement  in  the  manner  of  constructing  locomotive 
engines,  by  which  improvement  the  action  of  the  waste  steam  may 
be  so  rc^gulated  as  to  increase  or  diminish  the  draught  of  the  furnace, 
at  pleasure,  whilst  the  engine  is  in  operation  and  the  locomotive  un- 
der way ;  and  I  do  hereby  declare  that  the  following  is  a  full  and  ex- 
plicit description  thereof: 

In  the  locomotive  steam  engine,  as  ordinarily  constructed,  the  steam, 
after  it  has  performed  its  office  in  the  cylinders,  is,  under  the  name  of 
waste  steam,  conducted  through  pipes,  denominated  waste  pipes,  into 
the  chimney  of  the  engine,  and  is  suffered  to  escape  from  these  pipes 
in  a  vertical  direction,  so  as  greatly  to  increase  the  natural  draught 
through  the  fire,  and  thereby  to  augment  the  quantity  of  steam  pro- 
duced. It  is  a  matter  of  great  importance,  however,  in  the  arrange- 
ment of  the  engine,  to  be  able  to  regulate  the  amount  of  this  increased 
draught,  so  as  to  increase  or  diminish  the  power  of  the  engine  accor- 
ding to  the  various  circumstances  ta  which  it  is  subjected  when  in 
use.  It  is  obvious,  for  example,  that  to  take  a  loaded  train  of  cars  up 
an  ascending  grade,  requires  more  power  than  is  necessary  to  propel 
it  along  a  level,  and  that  in  a  descending  grade  it  is  frequently  desir- 
able that  the  power  should  be  diminished ;  there  are  other  circum- 
stances, also,  as  is  well  known  to  every  competent  engineer,  under 
which  the  ability  to  regulate  the  power  of  the  engine  is  not  only  de- 
sirable, but  of  vast  importance. 

The  force  with  which  the  steam  will  escape  from  the  orifices  of  the 
waste  pipes,  into  the  chimney,  is  determined  by  the  elasticity  of  the 
steam,  and  the  size  of  the  orifices  of  the  escape  pipes;  and  by  being 
able  to  change  the  latter,  the  velocity  with  which  the  steam  shall  issue 
may  be  determined,  and  with  this,  also,  the  augmentation,  or  diminu- 
tion, of  the  draught,  will  be  regulated.  In  the  construction  of  this 
part  of  the  engine,  as  heretofore  made,  it  has  been  the  aim  of  the 
builder  so  to  proportion  the  size  of  the  orifice  of  the  waste  pipes,  as 
that  the  steam  shall  issue  from  them  with  what  may  be  denomina- 
ted a  mediun>  velocity ;  which,  however,  under  the  same  elasticity,. 
could  not  be  varied^  as  the  orifices  were  to  remain  of  the  same  deter- 
minate size. 

Now,  my  invention  consists  in  a  confhvance  by  which  the  engineer 
is  enabled — ^in  those  engines  in  which  the  draught  is  increased  by  the 
discharge  of  the  exhaust  steam  into  the  chimney,  and  while  the  en- 
gine is  in  motion — ^to  incisease  or  to  diminish  the  draught  in  the 
chinmey,  at  pleasure,  by  enlarging  or  contracting  the  orifice  of  the 

Eipes  there,  so  as  to  adapt  the  draught  to  the  occasion,  regulating  the 
ead  of  steam  generated  to  the  particular  exigency. 
In  the  engine  in  common  use,  the  escape  pipes,  by  which  the  steam 
passes  from  the  cylinders  into  the  diimney,  are  contracted  in  size  at 
their  upper  ends,  forming  the  orifice  herein  mentioned.  In  my  inven- 
tion,  I  propose  to  give  them  an  uniform  diameter  throughout,  say 
three  or  four  inches,  according  to*  circumstances,  as  shown  in  the  ac«> 
companying  dmwing.  Where  A  and  B,  fig.  1,  represent  the  escape 
pipes,  and  C  the  chimney  of  a  locomotive,  in  each  of  these  pipes  I 
place  an  inverted  cone,  o,  o,  made  of  metal,  the  upper  end'  o(  which 
terminates  in  a  cylinder,  the  diameter  of  which  cylinder  is  so  adjust- 
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ed,  witk  zefeteixw  to  the  diaoteter  of  the  escape  [^te,  u  to  allow  be- 
tween them,  vhso  the  ceoe  and  cylinder  aie  in  the  escape  pipe,  as  nnall 


a  space  fer  the  escape  of  the  rteaia&s  is  at  any  time  allowable,  so 
that  when  the  cone  and  cylinder,  which,  for  brevity,  I  term  a  daiap- 
er,  is  in  the  position  repreaenied  in  the  drawing,  £g.  1,  the  steam 
passes  into  the  chimney  with  the  greatest  relocity,and  the  draught  is 
the  greatest.  It  will  be  seen  at  ence,  by  inflection  of  the  drawiog, 
that  when  the  damper  is  ra^ed,  a  part  oif  the  cone  less  in  diameter  is 
brought  in  a  horizontal  line  with  the  top  oS  the  escape  pipe^  and  the 
opening  for  the  steam  to  pass  into  the  chimney  is  increased,  and  that 
in  proportion  as  the  damper  is  raised,  until,  when  the  pMnt  of  the 
damper  is  lifted  to  a  line  with  the  top  of  the  pipe,  the  escape  of  the 
steam  into  the  chimney  is  unrestrained  by  it,  and  of  coiuse  the  least 
increase  of  natural  draught  is  obtained. 

A  contrivance  by  which  the  enginemati  can,  at  his  pleasure,  raise 
or  lower  the  dampers,  will  enable  him,  therefore,  to  open  or  contract 
the  orifices  of  the  pipes,  and,  consequently,  to  regulate  the  draught  ac- 
cording to  the  particular  emergency.  This  may  be  effected  in  various 
ways  well  known  to  machinists.  One  that  would  answer  the  pur- 
pose is  ezhibitsd  in  fig.  I,  where  the  engiuemao,  by  turning  the 
winch  X,  moves  the  bent  lever  y,  which,  in  its  turn,  raises,  or  sinks, 
the  damper  o.  In  onder  to  steady  the  dajnpeis,  and  keep  them  pro- 
p«ly  adjusted  in  the  pipes,  I  affix  three  or  four  wings  to  each  damp- 
er, extending  &om  the  apex  to  the  base  of  the  cone;  these  wiDg& 
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which  couist  of  tfalD  pistes,  stand  ia  the  diieetion  o£  the  ladii  of  the 
horizontal  sectioa  of  the  cone,  and  their  outer  edges  touch  the  inade 
of  the  pipe.  They  are  represented  aim,  m,  in  the  draving,  fig.  S. 
To  make  the  motion  of  the  dampers  simultaneous  in  both  pipes,  their 
upper,  or  cylindrical,  portions,  are  connected,  by  extending  one  of  the 
wings  up  the  adjacent  side?  of  said  portions,  so  that  one  of  the  wings 
is  common  to  the  two  dampers,  as  at  n,  n,  fig.  1.  f'urther  to  steady 
and  guidethe  said  dampers,  a  rod  may  be  made  to  pass  between  the 
two  pipes,  so  as  to  slide  within  a  tube  placed  there  for  the  purpose, 
as  shown  in  fig.  1,  at  ft;  to  the  upper  part  of  which  rod,  oue  of  the 
arms  of  the  bent  lever  already  mentioned  may  be  attached,  by  means 
of  which,  the  dampers  may  be  raised  or  lowered.  D,  fig.  1,  is  a  plan 
showing  the  pipes  and  the  tube  between  them,  without  the  dampers. 
B,  fig.  S,  is  a  representation  of  the  pipe  enlarged,  with  the  damper  in 
it.  F  is  a  plan  of  the  pipe  enlarged,  showing  the  damper  and  its 
ftanches. 

Fig.  3  exhibits  a  section  of  & 
chimney,  and  two  exhaust  pipes, 
lowing  another  modification  of 
my  contrivance  for  producing  the 
same  result.  The  dampers  here, 
instead  of  being  inverted  cones, 
are  in  such  a  form  as  to  operate 
like  direct  cones,  and  the  opening 
between  them,  and  the  sides  of 
the  pipe,  instead  of  being  the 
smallest,  that  is  allowable,  when 
the  dampers  are  depressed,  is  the 
largest;  and  it  -is  by  raising,  not 
by  sinking,  tbe  dampers,  that  the 
opening  is  decreased,  and  the 
draught  increased.  In  fig.  3,  the 
dampers,iti  place  of  being  steadied 
in  the  pipes  by  flanches,  as  in  fig. 
I  1,  are  shown  as  steadied  by  a  pro- 

longation of  the  rod  to  which  the 
bent  lever  is  attached,  downward, 
through  a  hole  in  a  piece'  of  me- 
tal, which  is  placed  for  that  pur- 
poae,  in  tbe  pipe,  below  the  damper,  as  at  ft,  it  being  so  formed  as  to 
serve  as  a  gnide  to  the  said  rod,  as  already  observed.    There  may  be 
many  contrivances  for  opening  and  closing  the  orifice  of  the  pipes,  be- 
side the  two  above  described;  these  two,  however,  will  answer  the 
purpose,  and  illustrate  my  object. 

I  do  not  claim  the  plan  of  increasing  the  natural  draught,  by  caus- 
ing the  steam  from  the  cyhnders  to  enter  the  chimney,  through  dimin- 
ished orifices;  but  I  do  claim  as  my  invention,  desiring  to  secure  the 
same  by  letters  patent,  the  plan  of  increasing  or  diminishing  the  force 
with  which  the  steam  frem  the  cylinders  enters  the  chicmey,  at  the 
pleasure  of  the  engineman,  while  the  engine  is  in  use,  or  motion,  hj 
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enlaiging  er  contracting  the  orifices  of  the  eacape  pipesyinrramring  or 
dtoumshing  thereby,  at  pleaaore,  Ae  draught  of  die  chunney,  in  the 
manner  atMAve  set  forth — not  inlendhigy  ty  this  daim,  to  liHUfmyself 
to  the  precise  arrangement  of  the  respective  parts,  as  herein  deaci^ed, 
)>nt  to  vary  the  same,  as  I  may  think  proper^  whilst  I  attain  the 
end,  l>y  means  substantially  the  same. 

Rosa  Wnaiis. 


Pmctfcal  A  Tkeoretfcal  IHeekamica  Sc  Ckonirtrjr. 

T^heary  qf  Saponification. 

Aware  of  the  importance  of  investigat^ig  the  theories  inwdred  in 
the  chemical  arts,  with  a  view  to  their  ultimate  improvement  on  scien- 
tific principles,  we  had  formed  the  design*  of  imbodying  the  later  ob« 
servations  of  chemists  on  the  oily  substances,  when  an  essay  of  Prof. 
Liebig's  appeared  in  the  <<  Annalen  der  Chemie  and  Pharmade,''  for 
Alarch,  1841,  which  contains  an  excellent  view  of  the  theory  of  sapon- 
ification; we,  therefore,  translate  the  essay,  nearly  entire. 

J.  C.  B.  and  M.  H.  B. 

What  was  known  of  the  nature  of  saponification,  previous  to  the 
commencement  of  the  present  century,  amounted  to  nothing,  except- 
ing the  important  discovery,  by  Scheele,  of  the  sugar  tjffaU^  now 
called  the  hydrattd  oxide  cf  glyceryl,  (glycerule.)  Chevreul  b^gan, 
in  1813,  a  series  of  investigations  on  boaps,  which  have  not  only 
thrown  a  clear  light  on  this  portion  of  chemistry,  but  have  also  led  the 
way  to  the  most  brilliant  discoveries  in  the  whole  province  of  organic 
chemistry.  We  are  indebted  to  him  for  the  present  predominating 
principle  in  all  organic  .researches,  viz :  to  subject  a  body  to  a  series 
of  changes,  and  to  ground  its  composition  on  the  ascertained  connex- 
ion of  these  changes. 

Chevreul  proved  that  all  firta  comftfehended  under  the  terms  grease, 
oil,  and  tallow,  consist  of  three  materials  united  in  the  most  varied 
proportions,  one  of  which,  oldne,  at  conunon  temperatures,  and  below 
92  ^  Fahr.,  is  always  fluid,  the  others  solid,  the  one  called  stearint^ 
the  other  mur^orfne— distinguished  from  each  other  by  their  melting 
points,  and  the  different  acids  they  give  rise  to  by  decompositioa. 
These  fatty  substances  are  each  composed  of  a  peculiar  fat  add,  uni- 
ted to  a  compound  oxide,  the  oxide  of  glyceryl,  and  being  salts,  are 
subject  to  decomposition,  like  ordinary  saUs. 

Decomposition  ensues  when  a  fat,i.  e.  a  eompound  of  oxide  of  ^y- 
ceryl,  is  treated  with  an  akali,  or  with  oxide  of  lead  or  sine ;  the  alcalies, 
or  metallic  oxide,  combining  with  the  fat  acid — the  former  oonatituting 
soluble  salts,  or  soap;  the  latter  insoluble  salts,  or  plasters..  The 
oxide  of  glyceryl,  at  the  moment  of  its  separation  from  the  fat  acids, 
takes  up  water  and  foims  hydrated  oxide  of  glyoeryL 

The  weight  of  the  hydrate  of  glyceryl,  added  to  that  of  the  hydia- 
tad  bx  adds,  amounts  to  more  than  the  weight  of  the  fiit  employed; 
ttie  increased  weight  arising  from  the  water  entering  into  combination 
with  the  glyceryl  and  &t  acids.. 
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In  the  sapoMifieatioh  of  fats  trf  akalies,  no  other  proijuets  are  fohn- 
ed,  atid  llie  operation  is  oondocted  equally  well  in  vacuo,  or'  in  the 
air.  With  strong  alcaline  lyes,  the  soap  separates  from  the  concen- 
trated fluid,  and  collects  on  its  surface,  while  the  gly^ceryl  remains 
dissolved  in  the  alcaline  solution.  The  soap  remains  dissolved  in  a 
weak  and  hot  alcaline  lye,  but  on  cooling,  the  whole  congeals  to  a 
gelatinom,  translucent  mass. 

Soaps  are  solid  and  hard,  or  sa^.  The  last  are  obtain<$d  from  dry- 
ing oils,  and  contain  potassa  as  a  base,  and  to  give  them  more  Consis- 
tence, tallow  and  fat  oils  are  added,  which  form  solid  soaps.  The  hard 
soaps  contain  soda,  and  are  prepared  with  fat  oils,  tallow,  &c. 

Soda  soaps  are  made  in  England  and  France  directly  by  soda  and 
&ts,  in  Germany  by  decomposing  potash  soaps  with  chloride  of  so- 
dium. Commercial  soaps  from  vegetable  fats  consist  of  oleated  and 
margarated  alcalies;  those  from  animal  fats  are  salts  of  stearic,  mar- 
garip  and  oleic  acids,  with  an  alcaline  base. 

Potassa  and  soda  soaps  are  readily  soluble  in  hot  water  and  alca- 
hol;  the  addition  of  a  quantity  of  water  to  the  aqueous  solution  pro- 
daces  a  precipitation^  the  neutral  salts  of  stearic  and  margaric  acids 
decomposing  into  free  alcali,  which  remains  in  soliition  and  acid  steo- 
rate  and  margarate  of  alcali,  which  precipitates  in  ^orm  of  pearly, 
crystaline  scales. 

Potassa  soaps  are  more  soluble  in  water  than  those  containing  soda. 
Stearate  of  soda  may  be  regarded  as  the  type  of  hard  soaps,  and  when 
in  contact  with  ten  times  as  much  water,  it  suffers  no  striking  change. 
Stearate  of  potassa  forms  a  thick  paste  with  the  same  quantity  of 
water.  Oleate  of  soda  is  soluble  in  ten  parts  of  water;  the  oleate  of 
potassa  dissolves  in  four  parts,  and  fontisa  jelly  with  two  parts,  and  pos- 
sesses such  a  strong  affinity  for  water,  that  100  parts  absorb  162  in  a 
moist  atmosphere.  Margaric  acid  acts  similarly  to  stearic.  It  follows 
from  this  that  soaps  are  soft  in  proportion  to  the  oieates,  and  hard  in 
proportion  to  the  stearates  and  margarates  they  contain*  Soda  soap 
exhibits  a  peculiar  behaviour  to  a  solution  of  common  salt;  it  loses  the 
power  of  being  penetrated  by,  or  dissolving  in,  a  solution  of  salt  of  a 
certain  strength,  and  this  remarkable  action  is  an  important  condition 
in  its  manufacture,  on  which  depends  the  separation  of  all  free  alcali 
and  oxide  of  glyceryl,  its  content  of  water,  and  the  state  in  which  it 
is  brought  into  the  market. 

If  a  piece  of  common  hard  soap,  cut  into  pifeces^  be  put  into  a  satu- 
rated solution  of  salt,  at  ordinary  temperatures,  it  swims  upon  the 
surface  without  being  moistened,  and  if  heated  to  boiling,  it  separates 
without  foam  into  gelatinous  flooculss,  which  collect  on  the  su'rfece, 
and  upon  cooling  unite  into  a  solid  mass,  from  which  the  solution 
flows  ofi*,  like  wateyr  from  fat  If  the  flocculee  be  taken  out  of  the  hot 
fluid,  they  congeal,  on  cooling,  into  an  opaque  mass,  which  may  be 
pressed  between  the  fingers  into  fine  laminse,  without  adhering  to 
them.  If  the  solution  be  not  quite  saturated,  tixe  soap  then  takes  up 
a  certain  quantity  of  water,  and  the  flocculse  separate  through  the 
fluid  in  b(nling.  Bat  even  when  the  water  contains  ^^  bf  common 
salty  boiling  produces  no  solution. 
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If  the  soap  be  boiled  in  a  dilute  and  alcaline  solaticm  of  sah,  and 
suffered  to  cool,  it  again  collects  on  the  fluid  in  a  more  or  less  solid 
state^  depending  on  the  greater  or  less  concentration  of  the  solution, 
i  e.,  on  the  quantity' of  water  taken  up  by  the  soap.  By  boiling  the 
dilute  salt  solution  with  soap  for  a  considerable  time,  the  watery  floe- 
culae  swell  up,  and  the  mixture  assumes  a  foaming  appearance;  but 
still  they'  are  not  dissolved,  for  the  solution  separates  from  them. 
The  flocculse,  however,  have  become  soft  and  pasty  even  after  cool- 
ing, and  their  clamminess  depends  more  or  less  upon  the  quantity  of 
water  they  have  taken  up.  By  still  continued  boiling  this  character 
again  changes,  and  in  proportion  as  the  water  evaporating  renders 
the  solutioB  more  concentrated,  the  latter  again  extracts  the  water 
from  the  flocculae;  the  liquid  continues  to  foam,  but  the  bubbles  are 
larger.  At  length  a  point  is  attained  when  the  solution  becomes  satu- 
rated; before  this,  large,  iridescent  bubbles  are  observed  to  form,  and 
in  a  short  time  all  foam  disappears;  the  liquid  continues  boiling  with- 
out foam,  all  the  soap  collects  in  a  translucent  mass  on  the  surface, 
and  now  the  solution  and  soap  cease  to  attract  water  from  each  other. 
If  the  plastic  soap  be  now  removed  and  cooled,  while  the  solution  is 
pressed  out,  it  has  become  so  solid  as  scarcely  to  receive  an  impres- 
sion from  the  fingers.  In  this  stateat  is  called  grain-^oap^  (Kem- 
seife.) 

The  addition  of  salt,  or  its  solution,  to  a  concentrated  alcaline  solu- 
tion of  soap  in  water,  precipitates  the  soap  in  gelatinous  flocculae,and 
the  mixture  behaves  precisely  like  solid  soap  boiled  with  a  dUute  so- 
lution of  salt.  Carbonated  and  caustic  potassa  act  exactly  like  salt 
by  separating  soap  from  the  alcaline  fluid,  in  which  it  is  absolutely 
insoluble. 

The  application  of  the  above  to  the  manufacture  of  soap  is  evident. 
The  fat  is  kept  boiling  in  an  alcaline  lye  until  all  pasty  matter  disap- 
pears, but  the  lye  should  only  have  a  certain  strength,  so  that  the 
soap  may  be  perfectly  dissolved  in  it.  Thus  tallow  may  be  boiled 
for  days  in  a  caustic  potassa-lye,  of  spec.  grav.  1.25,  m^thout  saponify- 
ing; if  the  lye  be  stronger,  a  partial  saponification  takes  place,  but 
being  insoluble  in  the  fluid,  it  floats  upon  the  surface  in  solid  mass; 
by  the  gradual  addition  of  water  and  continued  boiling,  at  a  certain 
point  the  mass  suddenly  becomes  thick  and  clammy,  and  with  more 
water  a  kind  of  emulsion  is  formed,  (Seifenleim,)  which  continued 
heating  renders  perfectly  clear  and  transparent,  if  a  suflScient  quantity 
of  alcali  be  present  In  this  state  it  may  be  drawn  into  long  threads, 
which,  on  cooling,  eidier  remain  transparent,  or  are  more  imlky  and 
gelatinous.  As  long  as  the  hot  mass  sufiered  to  drop  from  a  spatula 
exhibits  a  cloudiness,  or  opalescence,  the  boiling  is  continued,  or  more 
alcali  added.  When  excess  of  alcali  is  present,  the  cloudiness  arises 
from  imperfect  saponification,  or  want  of  water;  the  former  is  shown 
by  dissolving  a  little  in  pure  water,  which  becomes  perfectly  clear 
when  the  whole  is  saponified;  if  the  lye  contain  lime,  the  mixture  is 
also  clouded,  but  the  addition  of  carbonated  alcali  instantly  clarifies  it 

In  order  to  separate  the  soap  from  water,  free  alcali,  and  oxide  of 
glyceryl,  a  large  quantity  of  salt  is  gradually  added  to  the  boiling 


Theory  tf  Saponification.  61 

mass,  on  each  addition  waiting  until  it  is  dissolved;  the  first  addition 
increases  the  consistency  of  the  mass,  nrhile  each  successive  portion 
renders  it  more  fluid,  till  it  loses  its  threading  character,  and  drops 
from  the  spatula  in  short  thick  lumps.  As  soon  as  the  congelation  is 
complete,  i.  e.,  when  gelatinous  flocculae  separate  from  a  clear  watery 
liquid,  the  fire  is  extingaished,  the  soap  suffered  to  collect  on  the  sur- 
face, and  cooled  either  on  the  liquid,  or  ladled  out,  and  suffered  to  get 
solid. 

In  the  former  case  it  is  impure  from  water,  free  alcali,  and  other 
impurities  of  the  lye,  and  is  therefore  illy  adapted  for  commerce,  aU 
though  sufliciently  good  for  domestic  purposes.  As  in  other  chemi- 
cal operations,  a  precipitate  is  purified  by  boiling  it  in  a  fluid  in  which 
it  is  insoluble,  so  soap  is  purified  by  a  solution  of  salt  rendered  alca- 
line. 

The  soap  of  the  first  boiKng  is  either  re-dissolved  in  weak  alcaline 
lye,  and  precipitated  by  salt  several  times,  or  it  is  boiled  with  an  al- 
caline solution  of  salt  several  times,  by  which  means  it  is  rendered 
much  purer.  When  the  saponified  fluid  is  made  with  potassa,  the 
salt  (chloride  of  sodium)  operates  in  a  two-fold  manner:  it  dissolves 
in  the  pasty  liquid,  and  decomposes  with  the  potassa  salts  of  the  fat 
acids,  forming  on  the  one  side  chloride  of  potassium,  and  on  the  oth- 
er soda,  or  soda-soap.  That  a  decomposition  takes  place  is  evident 
from  the  altered  consistency  of  the  fluid  mass.  -  Since  chloride  of  po- 
tassium has  not  the  property  of  separating  soda  soap,  a  larger  quan- 
tity of  salt  is  added.  When  potassa- lye  is  employed  in  soap  making, 
the  first  salting  requires  more  than  twice  the  quantity  of  salt. 

In  the  preparation  of  potash  soaps,  a  concentrated  potassa  lye  is 
employed  for  separating  the  soap.  Acetate,  or  tartrate  of  potassa, 
may  be  employed  on  a  small  scale.  In  the  manufacture  of  soaps, 
the  saponification  of  the  fats  is  not  completed  by  the  first  treatment 
with  weak  lyes ;  and  the  subsequent  repetition  of  fresh  lyes,  beside 
purifying,  also  renders  saponification  more  perfect. 

In  saponifying  olive  and  other  oils,  the  mixture  often  attaches  it- 
self to  the  bottom  of  the  vessel,  and  is  burned ;  in  these  cases  the  alca- 
line lye  is  previously  mingled  with  salt,  so  that  the  forming  soap  is 
obtained  in  a  state  of  fine  division,  and  yet  prevented  from  forming  a 
perfect  solution.  For  common  house  use,  soap  of  the  first  boil  is  only 
treated  once  with  salt;  that  for  commercial  purposes  is  suffered  to 
swell  up  in  a  weak  salt  lye,  by  means  of  which  it  takes  up  fifteen  to 
twenty  per  cent,  water.  Grain  soap  ( Kernseife  of  the  Germans)  is 
generally  colored  bluish,  or  greenish,  from  sulphuret  of  iron,  or 
copper,  or  from  iron,  or  copper-soaps.  By  cooling,  these  coloring 
matters  collect  more  or  less  in  certain  points,  which  gives  a  marbled 
appearance  to  the  hard  soap.  Marbling  is  generally  produced  by 
the  addition  of  sulphate  of  iron,  or  peroxide  of  iron,  to  the  still  soft 
mass. 

For  white  soap,  it  is  rendered  fluid  by  heating  it  in  a  saline,  alca- 
line lye,  and  kept  in  the  covered  vessel  until  all  the  coloring  matters 
have  subsided.  The  mpre  water  the  soap  has  taken  up  in  this  opera- 
tion, the  more  perfect  ttie  separation  of  the  impurities,  the  whiter  the 
soap.    Now,  smce  this  water  is  not  separated,  but  sold  in  the  soap, 
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it  follows  that  it  has  much  less  real  value  than  the  grain  soap.  The 
white  soap  contains  from  forty-five  to  seventy,  marbled  soap  from 
twenty-five  to  thirty-five  per  cent,  water. 

The  manufacture  of  soft  soap  is  the  simplest  of  all.  The  drying 
oils,  either  alone,  or  mixed  with  train  oil,  tallow  and  other  fats,  are 
kept  boiling  with  dilute  potassa  lye  until  the  saponification  is  com- 
pleted, i.  e.,  a  mass  is  formed  which  draws  into  long  transparent 
threads.  Particular  care  is  had  in  its  preparation  to  the  dilution  of 
the  lye,  for  all  soft  soaps  are  insoluble  in  moderately  strong  potassa 
lye,  and  may  be  precipitated  from  their  solution  by  the  addition  of 
strong  lyes.  The  fluid  would  therefore  appear  cloudy,  milky,  with 
an  excess  of  strong  lye,  and  by  adding  water  would  become  pasty,  or 
gelatinous.  A  deficiency  of  alcali  produces  an  acid  oleate  of  potassa, 
which  attaches  itself  in  thick  masses  to  the  bottom  of  the  vessel;  but 
an  addition  of  lye  changes  it  into  a  neutral  salt.  Oxide  of  glyceryl  is 
not  separated  from  soap,  although  it  might  be  done  by  the  final  use 
of  strong  alcaline  lyes. 

The  soft  soaps  of  commerce  have  a  greenish,  or  greenish  brown 
color;  they  are  transparent  in  thin  laminae,  shining,  soft  but  not  fatty 
to  the  touch,  of  a  peculiar  odor,  and  have  an  alcaline  re-action.  Tal- 
low is  often  added  to  them,  which  disseminates  crystaline  particles 
of  stearate  of  potassa;  communicating  to  them  a  peculiar  grained 
character.  Chevreul  and  Thenard  found  in  commercial  soft  soap 
39.2  to  44  per  cent,  oleic  and  margaric  acids,  8.S  to  9.5  potassa,  and 
46.5  to  52  water.  They  always  contain  hydrated  oxide  of  glyceryl 
and  delphinate  of  potassa,  derived  from  train  oil,  whence  their  pecu- 
liar odor. 

When  an  alcaline  soap  is  mingled  with  an  earthy,  or  metallic,  salt, 
voluminous  white,  or  colored  precipitates  ensue,  in  which  the  alcali 
is  replaced  by  the  earth,  or  metallic  oxide.  Thus  the  salts  of  lime, 
magnesia,  &c.,  throw  down  lime,  magnesia,  &c.,  soaps.  Hence  the 
curdling  appearance,  when  soap  is  used  with  hard  waters,  arises  from 
the  union  of  the  lime,  or  magnesia,  they  contain,  with  the  fat  acids. 
If  carbonate  of  lime  be  in  the  water,  it  may  be  thrown  down  by  a 
little  caustic  potassa,  or  lime,  which  will  render  it  softer;  if  sulphate 
of  lime,  or  a  magnesia  salt,  be  present,  pearlash  (ash-lye)  will  separate 
the  earths. 


TO  THB  SDXTOM  OT  THB  JOUmVAI.  OF  THB  FBAHKLIV  IHSTITITTS. 

Observations  an  Mr.  Samuel  SeawarcPs  Remarks  on  Auxiliary 

Steam  Power, 

Gektlsmsn: — I  have  a  few  observations  to  ofier  upon  Mr.  Sam> 
uel  Sea  ward's  paper,  abstracted  from  the  Transactions,  British  Engi- 
neers, inserted  in  your  valuable  Journal  for  December,  1841,  and  in 
the  American  Repertory  for  December,  1841,  which  will  shew  hoir 
necessary  it  is  to  examine,  and  to  separate  the  theoretical  remarks  firoia 
the  facts  in  that  paper. 

At  page  41S,  vol.  ii,  Srd  series,  Journal  Franklin  Institute,  Mr.  Sea- 
card remarks,  <<A  quadruple  increase  of  power  will  not  prodnce 
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double  the  original  velocity  of  a  steam  ship,  although  ia  theory  such 
is  assumed  to  be  the  case,  for  as  the  weight  is  more  than  doubled,  the 
immersed  section  becomeagreater,  and  a  still  further  increase  of  power 
becomes  necessary.^' 

In  this  quotation,  obscure  though  it  be,  it  does  not  in  the  least  ap- 
pear that  Mr.  Seaward  intended  to  say,  that  quadruple  power  will  be 
insufficient  to  produce  double  the  original  velocity  in  a  steam  ship 
having  the  same  immersion;  but  on  the  contrary,  he  supposes  that 
quadruple  power  was  sufficient,  yet  in  the  table  calculated  by  Mr. 
Cubitt,  and  appended  to  Mr.  Sea  ward's  paper,  it  is  assumed  through- 
out, that  eight  times  the  power  is  required  to  produce  double  velocity 
in  a  steam  ship,  having  the  same  constant  immersion. 

Thus  in  one  quotation,  four  times  the  power,  and  in  the  other  quo- 
tation eight  times  the  power,  is  assumed  to  be  necessary  to  produce 
a  similar  effect. 

As  this  question  is  important,  and  can  so  easily  be  mechanically 
determined  by  experiment,  it  is  very  singular  it  should  remain  unde- 
termined, as  it  is  the  fruitful  parent  of  many  absurdities,  and  surely 
none  caii  be  greater  than  one  lately  advanced,  namely,  that  the  resis- 
tance to  vessels  moving  in  water  increases  as  the  square  of  the  veloci- 
ties, but  the  power  requisite  to  overcome  that  resistance,  increases  as 
the  cube.  Such  contradictory  statements,  however  eminent  their  au- 
thors, cannot  be  deemed  either  luminous,  instructive  or  creditable. 

Presuming  your  wish  is  to  uproot  error,  and  to  increase,  the  sUtti  of 
iaiowledge,  I  beg  to  offer  you  the. following  experiments,  to  set  this 
subject  at  rest. 

Having  at  hand  a  small,  but  broad,  cistern,  I  caused  two  short  and 
heavy  model  boats  to  be  drawn  through  the  water  by  different  weights 
attached  to  threads,  passing  under  and  over  appropriate  puUies,  and 
found  that  when  one  boat  had  passed  over  a  certain  space,  the  other 
boat,  drawn  by  a  double  weight,  had  passed  over  double  space— or 
over  double  the  space  the  first  boat  had  passed  over,  in  the  same 
time;  and  I  found  corresponding  effects  produced  when  lighter,  or 
heavier,  weights  (similarly  proportioned)  were  employed. 

As  in  alt  these  cases  the  double  weights  descended  double  distan- 
ces in  the  same  time,  double  weight,  multiplied  by  double  descent, 
was  equal  to  the  expenditure  of  quadruple  power  for  double  velocity 
of  the  model  boat. 

These  experiments  having  been  very  rudely  questioned,  because 
made  on  a  small  scale,  I  repeated  them  in  a  larger,  but  narrower,  cis^ 
tern,  when  at  first  1  was  surprised  to  find  that  2.25  times  the  weight  was 
required  to  draw  one  of  the  boats  through  double  the  space,  that  was 
required  to  draw  the  other  boat  in  the  same  time,  thus  4.5  times  the 
power  was  required  to  obtain  double  velocity  in  a  narrow  cistern. 

The  extra  resistance  I  soon  found  was  occasioned  solely  by  the  un- 
due accumulation  of  water  in  front  of  the  fastest  boat,  for  on  substitu- 
ting narrows  boats  in  the  narrow  cistern,  a  weight  of  2i  was  sufficient 
to  produce  double  velocity  of  one  boat  in  a  narrow  cistern,  and  on 
repeating  the  experiments  in  an  open  pond  of  water,  where,  by  the 
use  of  lines  upon  drums  of  different  diameters,  supported  upon  eleva- 
ted frames,  so  that  the  descent  of  the  weights  throi^^  one  foot,  drew 
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the  boats  through  four  ibet,  the  extended  results  thus  obtaiiied,  cor- 
lespoDM^  with  those  at  first  obtained  in  the  vide  cistern,  namely, 
the  descent  of  a  double  weight  through  a  double  space,  caused  the 
one  boat  to  travel  through  twice  the  distance  the  other  did,  in  the 
same  time. 

These  experiments,  then,  prove  alike,  that  quadruple  power  is  re^ 
quired,  and  that  quadruple  power  only  is  required  to  produce  double 
velocity  in  a  boat  in  open  water,  and  also  proves  that  double  speed 
is  twice  as  costly,  and  only  twice  as  costly,  as  single  speed,  for  an 
equal  distance,  in  any  vessel  maintaining  the  same  degree  of  immer- 
sion; because  though  four  times  the  power  is  expended  in  a  given 
time,  yet  the  speed  being  doubled  in  that  time,  the  actual  power  ex- 
pended is  but  doubled  also,  because  the  quadruple  expenditure  of 
power  \e  of  only  half  the  duration  of  the  single  expenditure. 

The  same  results  are  obtained  in  another  form,  in  the  following 
experiments: — 

A  pair  of  paddle  wheels  were  formed  of  tin  plate,  twelve  and  a  half 
inches  in  diameter,  on  an  iron  axis  two  feet  long,  one  half  inch  turned 
bearings  to  ditto,  and  a  wooden  drum,  two  inches  diameter,  thereon. 

Each  wheel  (having  sixteen  floats,  four  inches  Imig,  by  one  and  a 
half  inches  deep,)  was  iounersed  in  water  about  two  inches,  and  the 
wheels  were  then  made  to  revolve  by  a  cord,  one  end  of  which  was 
wound  on  the  drum,  and  the  other  end  of  the  cord  passed  over  a  pul- 
ley suspended  to  the  roof  of  a  building. 

When  different  weights  were  attached  to  the  cord,  the  descent  of 
each  weight  from  the  puUy  to  the  floor  of  the  building,  'caused  the 
paddle  wheels  to  revolve  a  constant  number  of  times,  at  different 
speeds,  the  times  occupied  by  the  different  weights  in  their  descent 
was  ascertained  by  the  oscilkitioDs  of  a  pendulum. 

Descent  of  weights  during  oscillations  observed  t 
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4lbS.^  +33 

8  lbs.,  +16 

Id  lbs.,  +S 

Thus  in  all  those  cases,  double  weights  descending  through  double 
space,  or. quadruple  power,  caused  the  paddle  wheels  to  revolve  with 
double  velocity  in  a  uniform  depth  of  water. 

Could  any  fiurther  evidence  be  required,  Umt  double  velocity  of  a 
steam  ship  is  acquired  by  the  expenditure  of  quadruple  power,  it  is 
to  be  fouud  in  the  diagram  of  the  Great  Western  steamer,  voL  ii, 
page  274,  of  the  American  Repertory,  and  in  the  table  and  details 
thereof,  pases  4M  to  408  of  the  same  volume,  to  which  the  writer 
has  aj^n&d  the  following  remark,  and  wUh  a  quotation  thereof 
will  conclude  the  present  communication:— 

<<  We  ought  to  consider  it  a  very  fortunate  circumstance  that  the 
steam  engine  has  become  its  own  commentator,  we  thus  obtaia  cer- 
tain ftcts  imaUoyed  by  prejudices  or  conceits,  a  conouctence  as  rare 
as  valuable.''  I.  F. 

Sroakfyn,  K  7.,  May  Slsty  1842. 
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Remarks  on  Evaporation  in,  and  Incrustation  qf,  Steam  Boilers. 

Mr.  C.  W.  Wiliiams  has  read  a  paper  before  the  Victoria  Gallery, 
Manchester,  upon  the  evaporation  in,  and  incrustation  of,  boilers,  in 
which  be  has  endeavored  to  show  that  the  destruction  of  the  plates 
by  the  fire  is  not  caused  by  the  saline,  or  olher  permanent,  inerosta- 
tions,  but  by  the  muddy  deposits  whidi  settle  after  the  ebullition  is 
over. 

To  prove  this  he  exhibited  experiments,  diowing  that  the  incnis- 
tations  were  nearly  as  good  conductors  of  heat  as  the  metal  of  which 
the  boilers  are  made,  but  that  the  muddy  deposits  are  non  conductors, 
and  argues  that  as  the  incrustations  will  transmit  the  heat  nearly  as 
fast  as  the  metal,  that  therefore  they  cannot  cause  its  destruction^  It 
does  not  appear  that  this  conclusion  is  wdi  founded,  because  although 
plates  of  iron,  of  usual  thickness,  will  transmit  the  heat  firom  the  fire 
to  the  water  as  fast  as  generated,  it  does  not  follow  that  the  same 
power  exists  when  the  plate  is  increased  to  an  undue  thickness.  Sup* 
pose  a  boiler  constructed  of  two  or  more  plates,  rivetted  together — 
which  would  be  a  parallel  case  to  a  plate  lined  with  one  or  more  lay- 
ers of  incrustation — the  effect  would  be,  as  is  known  from  experience; 
to  destroy  the  outer  plate.  What  engineer  haa  not  seen  the  effect  of  a 
patch  over  the  fire,  when  the  internal  plate  has  not  been  cut  through, 
to  admit  the  water  to  the  inner  surface  of  the  new  piece?  We  would 
scarcely  advise  engineers  to  depend  upon  the  theory  of  Mr.  Wiltiams, 
in  this  particular,  but  to  keep  the  boilers  well  freed  from  sediments 
of  all  kinds. 

Mr.  W.  made  some  judicious  remarks  upon  the  necessity  of  keep- 
ing the  plate  always  in  close  contact  with  water.  He  instanced  a 
case  where  the  water  had  been  prevented  from  touching  the  plate  by 
violent  ebullition,  and  presented  a  sample  taken  from  the  water  leg  of 
the  steamer  Liverpool.  The  leg,  though  situated  in  the  lower  part 
of  the  boiler,  between  the  furnaces,  was  so  narro'W  that  the  beat 
from  the  adjacent  fires  drove  the  water  entirely  from  between  the 
plates,  so  that  when  an  aperture  was  made  steamonly  escaped.  This  is 
a  fact  of  great  importance,  showing  the  necessity  of  making  the  pas- 
sage, or  leg,  between  the  furnaces,  of  sufficient  width  to  ensure  a  full 
supply  of  water.  For  the  purpose  of  obtaining  an  enlarged  grate 
surface,  engineers  are  but  too  apt  to  contract  the  intermediate  space 
and  thereby  incur  a  great  risk  of  destruction  to  the  leg  sheets.  It  is,, 
probably,  one  of  the  causes  of  the  more  rapid  decay  in  the  legs  of  our 
river  and  sea  boats,  than  in  any  other  part  of  the  boiler. 

The  Liverpool's  furnaces  were  four  feet  seven  inches  long,  and  five 
iieet  three  inches  deep;  and  the  leg  was  a  simple  passage  between 
them,,  probably  not  more  than  four  inches  wide,  and  when  an  intense 
fire  existed^  there  was  not  sufficient  space  for  the  free  circulation  of 
the  water.  Four,  or  four  and  a  half,  inches,  would  have  given  ample 
space  for  the  outer  leg,  to  which  the  heat  comes  in  contact  only  on 
one  side;  but  the  middle  legs  should  not  have  been  less  than  seven 
or  eight  inches  in  width. 

6« 
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Noiiee  ofPorttr  4*  Co.'«  Patent  Ancliors. 

Through  the  politeness  of  our  London  Correspondent,  we  have  been 
fitvored  wttbji  copy  of  a  pamphlet,  issued  by  Porter  li  Co.,.  of  Duns- 
ton  Iron  Works,  near  /\^siocw//e-of»- 7V»e,  doBeriptiYe  of  tbe  xesohs 
of  a  number  of  practical  teets  to  which  their  patent  anehors  faave 
been  subjected,  bv  Tarious  officers  of  the  Royal  Nary,  by  pUota  on 
tfie  Coast  oi  England,  and  by  otiier  manners.  From  this  pamphlet 
we  shall  extract  the  substance,  for  the  information  of  our  readers. 

Few  instruments  now  in  use  can  justly  lay  claim  to  such  high  anti- 
quity 88  the  anchor;  it  clearly  antedates  the  Christian  era,  and  its  ori- 
gin is  in  fact  so  very  ancient,  as  to  be  deeply  involved  in  obscurity, 
though  we  believe  its  invention  has  usually  been  ascribed  to  the  Tus- 
cans. 

The  anchor,  nearly  in  the  same  form  as  that  in  which  it  is  at  this 
day  used,  has  been  for  ages  employed ;  and  although  numerous  at- 
tempts have,  from  tinse  to  tiiiie,  been  made  to  improve  it,  their 
practical  suooess  has  not  been  great,  and  its  general  shape  has  re- 
mained almost  unaltered;  though  within  the  last  twenty  years — since 
the  general  introduction  of  chain  cables  for  shipping — ^it  has  been  made 
shorter  and  stouter  than  formerly,  whilst  the  stocks  of  chain  anchors 
are  usually  made  of  ircm,  and  so  secured,  by  a  forelock,  that  they  can 
at  pleasure  be  turned  parallel  to  the  shank,  when  the  anchor  is  stowed 
inboard.  On  the  other  hand,  when  cables  of  hemp  were  more  gene- 
rally used,  the  stocks  were  fixed  in  their  position,  and  formed  of  wood. 

The  year  1822  seems  to  have  been  prohfic  of  inventions  designed 
for  the  improvement  of  anchors — at  least  four  distinct  patents  having 
passed  the  great  seal  of  England,  in  that  year,  for  various  alterations 
ki  the  form  and  mode  of  constructing  them;  of  these,  three  had  revolv- 
ing flukes,  and  in  one  of  the  forms,  patented  by  William  Piper,*  the 
flukes  turn  upon  a  bolt  passing  through  the  crown,  as  is  the  case 
with  those  we  are  about  to  describe,  and,  like  them,  the  proper  angle 
was  to  have  been  given  to  the  entering  fluke,  by  the  revolution  of  the 
other,  until  its  point,  or  bill,  closed  upon  the  shank,  as  in  the  patent 
anchor  of  Porter  &  Co.;  (see  fig.  3,)  but  as  the  latter  is  differently 
stocked — ^though  identical  in  the  principle  of  its  fluke  action — it  is 
sufficiently  distinct  in  form  to  be  classed  as  a  separate  invention;  be- 
sides, Porter  &  Co.  have  the  merit  (not,  we  believe  possessed  by  the 
other,)  of  having  brought  their  anchor  into  successful  practical  use,  by 
freely  submitting  it  to  the  test  of  actual  experience  at  sea,  under 
almost  all  the  circumstances  which  commonly  affect  an  anchorage: 
this  test  the  anchor  in  question  seems  to  have  borne  in  a  manner 
very  satisfactory  to  the  seamen  by  whom  it  was  used. 

Lieut.  Rodgers,  of  the  Royal  Navy,  and  many  other  ingenious  men, 
have  at  various  times  exerted  their  inventive  talents  in  bringing  for- 
ward new  forms,  or  methods,  of  aoostructing  anchors,  but  thus  far 
without  having  superseded,  to  any  great  extent  in  practice,  the  ordi- 
nary form  wUh  which  every  one  is  familiar;  whether  \ht patent  an- 
chor of  Porter  &  Co.  will  meet  with  the  same  fate  as  its  predeces- 
sors, is  a  question  which  time  and  experience  can  alone  determine; 
U  that  the  latter  yet  justifies  us  in  declaring  is,  that  it  fairly  promises 

*  LoodoD  Joimal  of  iSctence  and  iIm  Arts,  (Ncirtoii's)  toL  y,  pif«  348. 
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to  b«eom&  a  TaloaUe  Bubstitiite  for  the  common  anchor,  especially  in 
the  naval  serrica. 

As  it  is  uoneceaBsry  for  our  ptesant  porpoae  to  enter  into  forthra 
detail  upoD  this  aabject,  we  will  dow  proceed  to  apeak  more  particu- 
larly of  the  patent  anchor  of  Porter  &  Co.,  teferriog  to  their  descrip- 
tive pompihlet  aa  aiu  text. 


Fig.  1,  represents  the  patent  anchor,  as  it  would  probably  rest 
upon  the  bottom,  when  first  let  go  from  a  vessel. 

Fig.  ij,  represents  the  position  which  the  patent  anchor  would  take 
at  the  first  check  it  received  from  the  cable. 

Fig.  3,  represents  the  position  which  the  patent  anchor  would  as- 
stime,  in  sood  holding  ground,  when  fuU^  strained  by  the  cable. 

We  wul  here  remark,  in  connexion  with  the  illustrative  cuts,  that 
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the  sptirs,  e,  e,  (fig.  2,  &a)  seem  indispensable  to  the  saccesgfnl  action 
of  the  patent  anchor ^  as  without  them,  if  the  joint  at  the  crown,  c. 
should  happen  to  be  stiffened  by  rust,  or  any  other  cause,  the  anchor 
might  readily  slide  along  on  the  back  of  Che  fluke  d,  and  ccyme  home 
without  taking  hold  of  the  ground  at  all. 

But  it  must  be  evident  that  this  cannot  happen  when  the  spur  t  is 
attached  to  the  fluke,  for,  from  the  weight  of  the  anchor  itself,  as  well 
as  the  shape  of  the  toggle,  or  spur,  it  would  immediately  enter,  or 
seize  hold  of,  the  ground;  and  the  instant  the  cable  was  tightened, by 
the  drift  of  the  ship,  the  lower  fluke  would  evidently  revolve  upon  tl^ 
spur  e.  as  a  pivot,  and  assume  the  position  shown  in  fig.  2 ;  once  in 
that  position,  the  bill  of  the  lower  fluke  would  enter,  (if  the  groimd 
admitted,)  and  a  further  draught  upon  the  cable  would  bring  the  an- 
chor into  the  position  exhibited  by  fig.  3,  in  which  it  would  remaio. 
if  the  holding  ground  was  good. 

In  all  the  illustrative  cuts,  the  same  letters  refer  to  the  same  parts, 
and  it  may  be  well  to  remark,  that  the  anchors  represented  are  made 
wholly  of  wrought  iron,  forged  in  the  best  manner. 

a,  a,  the  stock ;  6,  the  shank ;  c,  the  crown ;  dj  the  flukes ;  e,  the  spun, 
or  toggles;  /,  the  palms. 

From  documents  quoted  in  the  descriptive  pamphlet  of  Porter  k 
Co.,  it  appears  that  a  common  anchor  (on  Pering's  plan)— of  the  usnal 
quality  manufactured  in  the  dockyards  of  the  Royal  Navy,  for  a  first 
rate  line  of  battle  ship — and  several  of  the  patent  anchors,  were,  in 
the  presence  of  many  distinguished  officers,  submitted,  successively,  to 
a  breaking  strain,  by  means  of  the  powerful  hydraulic  proving  nm- 
chine,  in  Woolwich  Dockyard.  Of  these  trials  of  strength,  the  resales 
are  compiled  in  the  following  table. 


Description  of  the 
aodior  tried. 


1.  Common  an- 
chor, of  a  120 
gun  ahip. 

2.  Porter'a  patent. 


3.  Porter'a  patent 

4.  Porter'a  patent. 

5.  Porter's  patent. 

6.  Porter'a  patent. 


1  c^ 

1  -2 

f  e  c 

Regular  admi- 
ralty proof  in 
tona. 

Weight  of  a 
cbor  in  poun 

Strain  imposi 
in  tons. 

Deflection  i 
inches  at  poi 
of  fluke. 

60 

2j 

10847 

66} 

*i 

66 

68 

Unknown 

14 

Unknown 

3136 

20 

i 

27 

274 

Unknown 

6ui 

Unknown 

616 

20i 

Unknown 

^ 

560 

214 

Unknown 

84 

881 

17 

Unknown 

54 

620 

27 

Unknown 

9 

*8  e 

•Jgl 

%  Urn 

»•  o 


a.2> 

S  •«  fc 
ft  Q  ^ 

^.a  be 

^  V  c 

3^1 


68       1*1  4 


604 


204 

214 

17 

27 


143 


1-74 
1-86 
1-100 
1-97 


Ramaika. 


Steady  poll. 


Steady  poll 


•    < 


Steady  poll 
Strain  hj  jciki'' 
Steady  pulL     i 
Steady  pnM. 


It  further  appears,  by  our  text,  that  Porter  &  Co.^s  patent  anchors 
have  been  more  or  less  used  in  the  Royal  Navy  for  nearly  three  years, 
and  that  by  order  of  the  Lords  Commissioners  of  the  Admiralty,  some 
forty-Jive  sail  of  vessels  belonging  to  the  British  navy,  have  recently 
been  equipped  with  these  patent  anchors. 

Previous  to  taking  this  step,  however,  the  Admiralty,  in  die  year 
1841;  pursuant  to  a  request  made  of  them  hy  Porter  &  Co,  caused 
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patent  anchors  (at  the  risk  and  expeofie  of  the  patentees)  to  be  simol^ 
taneousiy  placed  on  board  of  some  ten  or  twelve  sail  of  her  Majes* 
ty 's  cruisers,  employed  upon  the  coasts  of  England ;  and  they  instruct- 
ed the  commanders  of  these  vessels  to  test  the  new  anchors,  in  every 
possible  manner,  and  report  the  results,  cifter  three  months  actual 
service. 

The  reports  made  under  the  orders  alluded  to,  by  these  officers  of 
the  Royal  Navy,  concerning  their  anchorage  with  the  patent  anchors, 
in  almost  every  kind  of  holding  ground,  taere  uniformly  favorable; 
and  to  avoid  repetition,  we  will  here  subjoin  but  three  of  these,  (ad* 
dressed  by  permission  to  the  patentees,)  viz:  one  from  Commander 
Denham,  R.  N.,  and  two  from  Mr.  Thomas,  a  master  in  the  navy, 
commanding  H.  M.  surveying  ship,  the  Mastiff. 

Marine  Surv&jfor^s  Department, } 
Port  Fleetwood,  Jan.  1, 1842.     j 

Having  had  under  trial.  Porter's  Patent  Anchors,  and  subjected 
them  to  the  most  treacherous  holding  ground,  great  tidal  jerks,  and 
effect  of  eddies,  as  well  as  working  round  by  steam  paddle,  to  foul 
them  if  I  could;  I  am  now  enabled  to  state  that  anchors  so  construct- 
ed will  present  to  the  mariner  the  combined  essentials  so  long  looked 
for.     I  need  only  enumerate  the  following: 
It  is  almost  impossible  to  foul  it. 
It  bites  quickly  into  the  most  stubborn  ground. 
It  holds  on  to  the  shortest  stay-peak. 
It  cannot  well  lodge  on  its  stock  end. 

It  presents  no  upper  fluke  to  injure  the  vessel  herself,  or  others,  in 
shoal  water. 

It  cannot  injure  vessels'  bows  when  hanging  a  cock-bill,  as  mer- 
chant vessels  find  a  convenient  practice. 

It  is  not  so  likely  to  break  off  an  arm^  or  part  in  the  shank,  as  anchors 
with  fixed  fiukes  do,  because  the  construction  of  these  arms  can  be  of 
continiious  rod  iron,  and  the  leverage  is  so  much  nearer  the  ring^ 
owing  to  the  pea  of  the  upper  fluke  ctosing  upon  the  shank. 

It  is  a  most  convenient  anchor  for  stowing  in-board  on  a  voyage, 
as  the  flukes  can  be  easily  separated,  and  passed  into  the  hold ;  it  can 
as  easily  be  transported  by  two  boats,  when  one  would  be  distressed 
with  the  whole  weight. 
It  produces  the  desired  effect  of  ground  tackle,  at  less  weight 
Wishing  it  general  adoption, 
I  remain  yours  truly, 

H.  M.  Denham,  Cora.  R.  N.,  F.  R.  S., 
Consulting  Marine  Surveyor. 


Her  Majesty^ s  Surveying  Ship  ^Mastiff,' 
Woolwich,  February  18, 184)^. 

GmvtimBuev — ^I  received  your  letter  of  the  Idth  January,  enclosing 
another  from  the  Lords  Commissioners  of  the  Admiralty^  aolhotis-- 
iog  me  to  give  an  opinion  of  the  merits  of  your  Patent  Anchors, 
which  have,  by  their  sanction,  been  put  on  board  her  Majesty's  ship 
under  my  command,  for  trial,  between  the  year  1839  and  the  pnsent 
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time;  in  order  to  do  which,  it  will  be  necessary  to  detail  aU  the  cir- 
cumstances attending  them  from  the  time  they  were  embarked. 

In  1839  your  anchor,  which  was  put  on  board,  weighed  only  8 
cwt  1  quarter,  when  the  MasiijPs  small  bower  anchor  weighed  15 
cwL;  with  this  discrepancy,  added  to  a  little  prejudice  in  faror  of  our 
old  forlorn  hope,  rendered  me  incapable  of  reasoning  myself  into  the 
belief  that  your  anchor  was  strong  enough  in  the  crown  to  hold  the 
ship,  or  that  it  would  bite  the  ground  so  quick  as  recent  experience 
has  taught  me.  Impressed  with  these  ideas,  and  the  ship  being  em- 
ployed in  a  survey  of  the  Orkney  Islands,  where  she  is  compelled  to 
anchor  in  narrow  and  intricate  channels,  in  strong  tides  and  eddies, 
surrounded  by  dangers,  your  anchor,  gentlemen,  was  reserved  for 
trying  its  merits  in  a  wider  space,  where  there  was  room  to  retreat  in 
safety  should  it  break:  an  opportunity  offered  of  so  doing  on  the  28th 
of  November  in  the  same  year,  when  it  was  let  go  in  12  fathoms  wa- 
ter, off  Aldborongh,  with  Orford  Lighthouses  in  one ;  there  was  a 
fresh  breeze,  and  considerable  sea  running  at  the  time;  by  the  time 
29  fathoms  of  cable  had  been  veered  out,  to  our  astonishment  and 
agreeable  surprise,  the  ship  brought  up  and  swung  to  the  tide,  when 
60  fathoms  of  cable  was  given  her;  on  the  return  G^the  weather  tide, 
the  ship  was  pitching  her  bows  under  water,  and  the  wind  had  fresh- 
ened, so  much  so,  that  with  the  force  of  forty  men  some  difficulty  was 
found  to  heave  the  ship  a-head  to  stay  a  peak,  yet  this  small  andior 
tenaciously  held  its  gripe,  until  the  topsails  were  filled,  with  the  view 
of  either  breaking  it  or  tearing  it  from  its  bed ;  we  succeeded  in  doing 
the  latter,  and  hove  it  up  to  the  bows,  not  as  we  anticipated,  with 
both  flukes  gone,  but  in  good  order,  covered  with  mud  and  day  to 
the  stock.  This  ^rsi  trial  did  away  with  my  former  prejudioe  against 
it,  and  led  me  to  apply  for  a  larger  anchor  for  trial;  my  application  was 
met  by  you,  gentlemen,  putting  on  board,  in  the  Frith  of  Fovtb,  one 
of  your  Patent  Anchors  of  13  cwt,  which  was  immediately  taken  to 
the  bows,  in  lieu  of  one  of  the  ship's  bowers,  and  applied  to  use,  the 
merits  of  which  you  will  receive  in  my  next  letter.- 

I  am,  gentlemen,  &a 

Geo.  Thomas,  R.  N., 
Moiier  Commanding,  and  Marine  Survejfcr. 


Her  Mcgesty^s  Surveying  Ship  ^  Mastiff, ^^  1 
Woolwich,  February  23, 1849.     ) 

GsHTLXicxH — ^Your  Patent  Anchor,  weighing  13  cwt,  which  was 
received  on  board  her  Majesty's  ship  under  my  command,  for  trial,  in 
April,  1820,  was  piit  into  use  the  day  it  was  embarked;  it  was  let  go 
in  six  fathoms  water,  off  St  David's,  in  the  Frith  of  Ford),  and,  by  tbe 
time  that  12  fathoms  of  cable  was  veered  out,  the  ship  was  broi:^ 

S,  and  the  clasping  of  the  upper  fluke  to  the  shank,  was  sensibly 
t  on  board.  At  the  expiration  of  three  days  an  attempt  was  made 
to  weigh  it,  but  it  had  buried  itself  so  deep  in  the  mikl,  that,  after 
heaving-to  short  a-peak,  we  were  compelled  to  wait  the  rising  of  tte 
tide  to  drag  it  from  its  bed;  it  was  anbseqaendy  used  until  the  nxmth 
of  November  in  the  same  yW,  in  varions  parts  of  the  Qricney  Uands, 
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the  ship  anchoring  every  day  on  soils  of  mud,  sand,  stones,  and  a  com- 
pound of  the  three;  in  no  one  instance  did  she  drift  or  foul  her  an* 
chor,  nor  was  any  precaution  taken  to  prevent  her  so  doing,  but  quite 
the  reverse.  Its  unqualified  merits  and  superiority,  over  all  other  an- 
chors, was  reported  to  the  Lords  Commissioners  of  the  Admiralty. 
On  our  return  to  Woolwich,  the  above  anchor  was  put  on  board  her 
Majesty's  ship  Albert,  at  the  request  of  Captain  Trotter,  to  be  used 
on  her  voyage  to  the  Niger.  In  my  next  I  shall  relate  to  you,  gen- 
tlemen, the  merits  of  your  Patent  Anchor  put  on  board  this  ship,  for 
trial,  in  1841. 

I  am,  gentlemen,  &c. 

Geo.  Thomas,  R.  N., 
Master  Commanding^  and  Marine  Surveyor. 

In  addition  to  sixteen  officers  of  the  Royal  Navy,  as  many  masters 
of  merchantmen,  together  with  the  pilots  of  the  port  of  Deal,  have  all 
imited  to  bear  a  favorable  testimony  to  the  valuable  properties  pos- 
sessed by  the  anchors  in  question — all  of  these  mariners  having  either 
ridden  by  them  in  their  own  vessels,  or  witnessed  their  successful 
holding  in  gales  of  wind,  under  a  variety  of  circumstances.  The  bulk 
of  this  evidence  is^  therefore^  experimental. 

Porter  &  Co.  have  certainly  brought  forward  a  most  forcible  mass 
of  important  testimony  in  favor  of  their  patent  anchors^  yet  still 
there  are  a  few  objections,  which  may  with  propriety  be  urged  against 
them. 

Thus  Captain  John  Washington,  R.  N,  says: — "Were  I  to  seek  for 
objections,  they  would  be,  first,  that  the  anchor  supplied  to  the  Shear- 
water  was  not  easy  to  fish;  this  the  patentee,  by  his  recent  improve- 
ment of  placing  a  shackle  on  the  lower  part  of  the  shank,  has,  I  trust, 
completely  remedied.  Secondly,  that  in  case  of  loss  without  a  buoy- 
rope  (which  steamers  never  use,)  it  is  very  difficult  to  sweep.  Third- 
ly, that  letting  go  the  anchor  on  a  rocky  bottom,  it  seems  possible,  but 
improbablej  that  the  cheeks,  or  "lugs,"  of  the  shank,  might  strike  a 
rock,  and  appearing  the  weaker  part,  snap;  but  this  also  has,  I  under- 
stand, been  remedied." 

To  these  objections  we  may  add,  that,  from  the  testimony  of  Mr. 
Thomas,  the  commander  of  the  Mastiffs  given  in  the  letters  already 
quoted,  it  appears  that  under  some  circumstances,  thtse  anchors  hold 
too  well. 

Some  persons  may  smile  at  such  an  objection  as  this,  but  it  must  be 
recollected  that  in  the  merchant  service  the  crews  are  usually  small — 
that  merchantmen  cannot  afford  to  leave  their  best  bowers  wherever 
it  is  necessary  to  anchor  by  them — ^that  it  is  almost  as  requisite  that 
an  anchor  should  admit  of  being  weighed  with  ease,  as  that  it  should 
hold  well  when  down — ^in  short,  it  seems  that  in  cases  like  those 
stated  by  the  Commander  of  the  Mastiff— where  he  was  obliged,  in 
one  instance,  to  fill  his  topsails  for  the  purpose  of  loosening  a  small 
bower  anchor  (of  Porter  &  Co.'s  patent)  from  the  ground,  after  heav« 
ing  upon  it  in  vain  with  forty  men;  and  in  another,  after  bringing  the 
anchor  short  a-peak,  *  to  await  the  rising  of  the  tide,  to  break  it  out — 

*  Tlwt  i%biiBguis  the  cable  perpoidieQlar  from  Um  anchoT  to  the  bowa  ef  the  diip. 
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a  aleicbant  rfiip,  manned  as  usual,  would,  probably,  have  been  on- 
able  to  get  her  anchor  at  all,  on  either  of  the  occasions  referred  to. 
Now  if  this  be  not  a  real  objection,  we  submit  to  those  acquainted 
with  nautical  affairs,  whether,  at  the  least,  this  very  tenacious  holding 
will  not  sometimes  be  productive  of  great  inconvenience. 

Captain  Washington's  objection,  that  the  jDa/en/  anchor  ^  is  very 
difficult  to  sweep/^  is  a  pretty  strong  one,  for  it  is  well  known  that 
many  anchors  have  been  recovered  in  this  way,  which  would  other- 
wise have  been  totally  lost.  The  common  anchor,  when  fixed  in  the 
bottom,  has  always  one  fluke  projecting  upwards;  this  affords  great 
facilities  in  the  operation  of  sweeping,  which  is  generally  so  success- 
ful that  it  is  actually  followed  as  a  business,  by  persons  upon  our  sea- 
board, who  may  every  summer  be  seen  sweeping  at  random  the  ex- 
posed roadsteads  along  the  Atlantic  coasts,  in  which  operation  so 
many  lost  anchors  are  caught,  as  to  make  it  frequently  a  very  profit- 
able  business:  a  glance  at  Fig.  3,  will  show,  that  whenever  the  up- 
per fluke  has  closed  down  upon  the  shank,  an  attempt  to  sweep  the 
patent  anchor^  by  the  usual  process  with  the  bight  of  a  hawser,  would 
be  almost  hopeless. 

Again  it  appears  to  us,  that  the  additional  surface  exposed  to  ox- 
idation by  the  patent  anchoTj  at  the  junction  of  the  shank  and 
flukes,  and  the  probable  wearing  and  breaking  of  the  fluke  bolt  at  the 
crown  from  frequent  use,  are  likely  to  be  objectionable. 

We  must  not,  however,  omit  to  notice — what  the  experiments 
above  recited  already  prove — namely,  that  the  patent  anchor  gains 
much  strength  from  being  in  two  separate  pieces,  as  it  admits  of  being 
forged  in  a  compact  and  solid  manner,  and  avoids  the  great  practical 
difliculty  in  the  common  anchor  of  successfully  welding  the  shank  and 
flukes  together,  at  the  crown,  in  such  a  manner  as  to  be  safe;  al- 
most all  the  common  anchors  are  unavoidably  weak  in  this  part,  and 
it  is  a  high  merit  in  the  patent  anchors  that,  unlike  the  others,  no 
practical  objections  exist  to  their  being  as  well  and  solidly  made  as 
the  material  will  admit. 

In  conclusion,  we  feel  bound  to  observe,  that  the  advantages  pro- 
mised by  the  patent  anchor — as  reported  upon  by  the  British  naval 
ofiicers — so  far  outweigh  any  objections  which  occur  to  us  at  this 
time,  that  we  cordially  recommend  it  to  the  consideration  of  our  mer- 
chants— of  the  mariners  in  their  service — and^  especially y  wt  com- 
mend it  to  the  attention  of  the  superior  officers  of  the  navy  of  the 
United  States, 
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Facts  and  Observations  on  Four  and  Six  Wheel  Engines, 
By  John  Hebapath,  Es(i. 

[CUVTXHUKD  YmOX  FA6B  20.] 

Hull  and  Selhy  Railway. 

By  some  means,  the  documents  from  which  the  following  account 
is  drawn,  have  for  several  weeks  been  overlooked. 

After  leaving  the  Manchester  and  Leeds  Railway,  I  bent  my  course 
towards  Hull.  I  have  in  another  place,  naade  a  few  observations 
ou  this  railway,  which,  therefore,  I  have  no  necessity  to  repeat  here. 

Generally,  this  line  is  laid  upon  kyanized  longitudinal  beari^igs, 
but  in  one  or  two  places  there  are  cross-sleepers.  The  rails  upon  the 
longitudinal  bearings  are  44  lbs.,  but  I  did  not  learn  what  they  were 
tipon  the  cross-sleepers;  I  think  about  70  or  75  lbs. 

I  asked  Mr.  Gray,  the  ingenious  superintendent  of  the  locomotives, 
how  the  kyanizing  succeeded,  and  he  told  me  he  understood  very 
well.  I  was  anxious  to  know  this,  as  I  had  upon  another  line  heard 
some  whispers  against  it. 

I  left  Leeds  on  Monday,  Nov.  29,  for  the  purpose  of  proceeding  to 
Hull,  on  the  ^riel  engine,  which  is  fitted  with  Gray's  patent  expan- 
sive apparatus.  This  is  an  apparatus  for  cutting  off  the  steam  at  al- 
most any  part  of  the  stroke  one  desires,  and  changing  that  part  at  plea- 
sure, by  which  means  the  engine  may  be  adapted  to  almost  any  pow^r 
required,  and  any  velocity.  Of  this  very  ingenious  invention,  I  shall 
say  more  hereafter,  the  inventor,  Mr.  John  Gray — ^the  gentleman  be- 
fore mentioned  as  the  locomotive  superintendent  of  the  Hull  and  Sel- 
by  line-— having  kindly  presented  me  with  a  brass  model  to  explain 
what  my  natural  dulness  did  not  permit  me  readily  to  comprehend, 
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when  I  was  with  him  at  Hull.  Meanwhile  I  may  mention,  that  there 
seems  among  the  engineers  to  whom  I  have  spoken  about  the  inven- 
tion, to  be  but  one  opinion  as  to  its  economical  utility,  and  what  has 
been  not  a  little  gratifying  to  my  personal  vanity,  they  have  admitted 
that,  though  they  were  satisfied  with  the  efficiency  of  the  invention, 
they  found  great  difficulty  in  learning  its  modus  operandiy  which 
proves  that  the  heads  of  some  of  the  engineers  are  as  dull  as  mine. 

The  •Sriel  engine,  I  believe,  belongs  to  the  York  and  North  Mid- 
land Company,  and  being  made  for  a  gauge  of  4  feet  Si  inches,  and, 
I  think,  rather  loose  in  her  axles,  she  appeared  to  be  very  unsteady, 
and  twisted  about  much  in  going  over  that  part  of  the  North  Mid- 
land Railway,  from  Leeds,  which  has  a  4  feet  9  inch  gauge,  but  after- 
wards she  improved.  Upon  the  ^riel  I  rode  to  the  junction  of  the 
York  and  North  Midland  with  the  Leeds  and  Selby  Railway,  and 
then  got  upon  the  Wellingtonj  of  course  a  York  and  North  Midland 
engine,  as  the  Company  leases  the  Leeds  and  Selby  line.  She  was  a 
very  steady  engine. 

What  this  Leeds  and  Selby  line  was,  I  am  unable  to  say,  but  it  ap- 
pears now  to  be  a  substantial  and  good  line,  having  very  nearly  the 
character  of  the  Hull  and  Selby  Railway,  which  is  a  continuation  of 
it;  but  if  I  recollect  aright,  for  I  did  not  take  a  note  of  it,  the  rails  oi 
the  Leeds  and  Selby  are  laid  upon  stone  blocks. 

At  Selby  I  got  upon  the  Liverpool^  one  of  the  Hull  and  Selby  Com- 
pany's engines — another  fitted  with  Gray's  ejcpansive  apparatus. 

Both  the  Jlriel  and  the  Liverpool  were  six  wheel  engines,  and  had 
6  feet  driving  wheels,  and  2  feet  stroke,  a  proportion  to  which,  Mr. 
Gray  is,  for  some  reason  unknown  to  me,  much  attached;  the  former 
worked  at  70  lbs.  pressure,  and  the  latter  at  75.  The  Liverpool  ap- 
peared to  me  to  be  a  good  engine,  and  performed  well.  I  was  inform- 
ed that  both  she  and  the  nAriel  consumed  but  18  lbs.  of  coke  to  the 
mile. 

But  to  return  to  our  engine  and  the  driver;  poor  fellow,  he  had  the 
misfortune  to  stanuner,  and  had  much  difficulty,  amid  the  noise  of  the 
air  and  engine,  to  make  me  understand  him.  However,  if  he  had  dif- 
ficulty here,  he  was  resolved  to  convince  me  that  with  Gray's  appa- 
ratus, his  engine  had  none  of  her  motions.  He  flew  along  at  a  rapid 
rate,  and  as  the  road  was  so  straight,  and  the  engine  a  steady  one,  I 
considered  my  neck — ^to  the  safety  of  which  I  am  rather  attached— 
in  no  danger,  and  therefore  enjoyed  it  very  much. 

This  man  spoke  in  the  warmest  terms  of  Gray's  machinery,  and, 
certainly,  from  what  I  saw  him  do  with  the  engine,  it  manifested 
great  capability.  On  my  remarking,  at  one  time,  upon  the  power  of 
the  engine,  he  rejoined,  "Yes,  sir,  and  I  can  snap  that  coupling  (that 
between  the  engine  and  the  tender)  at  any  time.  Shall  I  do  it  now? 
I  will  if  I  shall."  I  have  no  doubt  that  he  would,  but  as  I  inoagined 
there  might  be  a  possibility  at  the  same  time  of  uncoupling  me  from 
the  engine,  and  bringing  me  into  closer  contact  with  the  ground,  aod 
perhaps  with  the  wheel  of  the  tender,  than  I  had  any  anxiety  for,  1 
replied,  "I  am  satisfied  with  your  word,  and  have  tio  wish  to  put  you 
to  the  trouble  of  proving  it" 
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The  next  day  I  went  some  distance  up  the  line  from  Hull,  upon  the 
Star  engine,  with  Mr.  Gray,  and  returned  upon  the  Collingwood, 
In  returning  upon  the  last  engine,  I  observed  she  was  unsteady,  and 
inclined  to  pitch  at  low  velocities,  but  lost  it  all  at  high.  This,  I  have 
very  little  doubt,  was  owing  to  the  position  of  the  coupling  link,  as  I 
have  found  it  upon  other  lines. 

This  engine  had  a  contrivance  for  lifting  the  trailing- wheels  off  the 
ground,  for  the  purpose  of  giving  more  bite  to  the  driving  wheels; 
and  it  appears  from  a  statement  hereafter  given  by  Mr.  Gray,  that 
this  is  applied  to  other  engines  of  the  Company,  though  but  seldom 
used. 

The  average  pressure  of  the  steam  in  the  engines  worked  by  Mr. 
Gray's' apparatus,  appears  to  be  about  75  lbs. 

I  was  glad  to  see  upon  this  line  the  third  class  passengers  accom- 
modated with  seats,  and  to  hear  that  the  second  class  carriages  are  to 
have  doors  with  glass  panes  in  them. 

The  length  of  this  line  is  30i  miles,  and  of  the  Leeds  and  Selby, 
24^.  The  passengers  who  go  to  York,  do  it  in  51  miles,  not  including 
about  2  miles  of  ground  which  at  present  they  have  to  travel  over 
twice,  for  the  purpose  of  going  to  a  station  and  uniting  with  another 
train.  To  London  from  Hull,  by  railway,  is  243  miles.  Their  rate 
of  traveling  by  the  mail  on  the  Hull  and  Selby,  is  about  21  miles  an 
hour^  including  stoppages. 

The  Company's  stock  of  locomotives,  in  the  middle  of  December, 
consisted  of  12  engines,  and  two  more  nearly  off  the  stocks,  coupled 
in  four  wheels.  Of  this  stock  they  have  generally  from  eight  to  ten 
in  an  efficient  state.  In  December  they  had  nine^  All  their  driving 
wheels  have  flanches.  The  average  gross  load  during  the  first  twelve 
months^  including  engine  and  tender,  is  stated  to  be  68  tons. 

Two  crank  axles  only  have  broken — one  after  running  ten  weeks, 
and  the  other  at  the  Hull  station.  They  were  uncoupled,  and  of 
course  both  six  wheel  engines,  (the  Company  have  none  else,)  and  the 
accidents  happened  in  both  cases  at  points  from  faulty  axles,  the 
welding  being  "about  seven-eighths  unsound."  Not  the  slightest 
injury  or  inconvenience  happened  to  any  one.  The  engine  in  the 
second  case  had  no  load,  and  hi  the  first,  kept  the  rails  and  brought 
her  train  home. 

There  has  been  no  instance  of  an  engine  running  off  the  rails,  or 
"anything  like  it." 

The  engines  are  all  six  wheel,  and  cost  about  JSl,375;  their  extreme 
length  is  19  feet  8  inches;  height  of  centre  of  gravity  supposed  to  be 
4  feet,  and  in  the  smaller  engines  34  feet;  distance  of  extreme  axles, 
10  to  11  feet;  height  of  middle  of  boiler,  5  feet  7  inches,  and  6  feet; 
diameter  of  driving-wheels  5i  and  6  feet,  of  the  other  wheels  3)  feet, 
of  cylinder  12  inches  generally,  one  14,  and  2  coupled  16;  stroke, 
some  18,  some  24  inches.  The  average  consumption  of  coke  was 
0.53  lbs.  per  ton  per  mile  on  the  gross  load,  which  by  alterations  was 
reduced  to,  0.44,  and  with  Mr.  Gray's  patent  apparatus,  to  0.32  Ibs.^ 
the  corresponding  gallons  ofwater  evaporated  were  27i,19i,  and  15f. 
The  steam  pressure  is  screwed  down  to  from  60  to  80  lbs.    I  believe 
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the  lutter  appUes  to  the  engines  with  Gray's  expansive  apparatus. 
The  age  of  their  best  and  worst  engines  is  about  12  ami  20  montfas. 
The  total  number  of  miles  run  in  Sie  first  year  was  135,000,  or  an 
average  for  each  engine  of  11,250,  and  expense  per  mile  run  9d. 
Each  running  engine  makes  two  double  trips  a  day,  or  124  miles. 

With  respect  to  the  two  kinds  of  engines,  four  aud  six  wheel,  and 
their  peculiar  motions,  the  following  is  an  abstract  of  Mr.  Gray^s  re- 
plies to  the  questions  in  my  circular. 

He  prefers  six  wheel  engines  for  economy  of  fuel,  steadiness  of 
moliou,  ease,  durability,  and  less  injury  to  the  road.  He  sajrs  tbey 
have  a  little  of  each  kind  of  motion,  peculiar  to  locomotives,  combined 
in  their  smaller  engines,  and  less  in  their  larger.  With  light  pulling 
on  straight  lines,  and  especially  descending,  these  motions  are  most 
conspicuoua  The  outside  bearings  of  six  wheel  engines,  he  says, 
<<  undoubtedly  give  greater  steadiness."  He  asserts  that  it  is  not  the 
imperfections  of  the  road  which  are  the  primary  cause  of  the  sinuous, 
pitching,  or  rolling  motions,  but  that  the  sinuous  ^^generates  the  rock- 
mg,  and,  in  a  slight  degree,  the  pitching  as  well,  however  good  the 
road  may  be;"  ^t  their  ^< steadiest  engines  are  their  tallest,  and  this 
unusual  result  arises  from  great  length  in  the  front  and  hind  axles." 
The  springs  are  <^ rather  longer,  and  a  little  more  elastic  (flexible) 
than  usual."  '<  The  motions  of  our  larger  engines,"  he  observes,  ^the 
nearer  the  centre  of  the  axle  the  cranks  are  the  better,  but  there  being 
some  other  combining  causes,  it  is  difficult  to  say  definitely  what  be- 
longs to  each." 

"Die  following  summary,  furnished  me  by  Mr.  Gray,  will,  at  the 
same  time  that  it  developes  his  views  on  certain  points,  supply  some 
interesting  information  not  in  the  previous  outline. 

<<Our  engines  have  each  six  wheels,  but  six  of  them  are  prepared 
to  lift  the  lund  wheels  from  the  rails,  when  a  deficiency  of  adhesion 
is  ei^rienoed  j  however,  finding  their  pitching  and  serpentine  motioos 
considerably  increased  when  upon  four  wheels,  we  nev^  use  them 
ia  that  state  with  passenger  trains,  and  but  rarely  with  anything  else. 
All  their  weight  rests  upon  outside  bearings. 

^The  other  six  are  constantly  six  wheeled  engines,  (not  being  pre* 
pared  to  lift  the  hind  wheels;)  all  the  weight  upon  the  firont  and  hind 
shafts  rests  on  outside  bearings,  and  have,  in  consequence,  the  exten- 
sive base  for  the  springs  of  ekven  by  six  and  a  half  feet,  whilst  tbey 
have  inside  bearings  for  the  crank  axle,and  only  two  inside  stay  fiame^ 
steps,  and  springs,  with  all  the  weight  on  the  crank  resting  inside  of 
the  wheels;  thus  the  advantages  of  stability  in  six  wheeled  engines 
are  secured,  and  also  the  chief  merit  of  the  London  and  Birmingham 
four  wheeled  engines,  in  a  greater  simplicity,  and  protection  to  die 
Clank  axle,  is  aLra  obtained. 

^  The  two  coupled  engines  have  outside  bearings  for  the  front  axle, 
but  only  inside  bearings  for  the  crank  and  hind  axles. 

•<The  weight  is  I4i  and  I5i  tons  respectivdy;  the  weight  of  tbe 
coupled  engines  is  not  known  yet  The  weight  of  the  driving  wheeb 
of  the  former  is  generally  about  seven  tons. 

<^Tbe  first  six  engines  have  about  4t  terns  on  the  front  axle^andthe 
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other  six  about  6i  tons,  leaving  for  the  former  about  three  tons,  and 
on  the  latter  about  two  tons  upon  the  hind  axle. 

J.  Gray." 

In  a  conversation  I  bad  with  Mr.  Oray,  he  said  he  thought  four 
^pirheel  engines  would  be  as  safe  as  six,  if  they  were  as  long  between 
the  axles,  and  had  outside  bearings. 

On  this  railway  I  had  another  opportunity  of  witnessing  a  similar 
accident  to  that  which  1  witnessed  on  the  Manchester  and  Leeds 
Railway.  Tuesday  morning,  on  my  going  to  the  station,  I  found 
the  Liverpool  engine— the  one  I  had  rode  on  the  preceding  afternoon 
— had  come  in,  I  think  nineteen  miles,  tail  first,  with  her  left  eccen- 
tric strap  broken,  by  which  means  she  had,  of  course,  only  her  right 
cylinder  to  work  with.  Here,  as  in  the  case  on  the  Manchester  and 
Leeds,  the  dauches  of  the  left  wheels,  both  hind  and  fore,  and  the  driv- 
ing too  a  little,  bore  evident  symptoms  of  having  been  much  rubbed 
against  the  rails,  while  the  right  wheels'  flanches  had  apparently  not 
touched  the  rails.  I  pointed  out  this  to  Mr.  Gray,  and  mentioned  to 
him  the  very  similar  thing  I  had  witnessed  on  the  Manchester  and 
Leeds  Railway;  but  he  seemed  to  think  it  was  more  due  to  the  axles 
being  out  of  square,  than  to  the  action  of  one  cylinder ;  and  after  my 
return  to  town,  he  wrote  to  me,  saying  that  he  had  had  the  axles 
measured  diagonally,  and  found  <<they  are  a  little  out  of  square,  in- 
clining the  engine  to  run  to  the  same  side  where  the  flanches  were  ob** 
served  to  be  most  worn/' 

I  readily  present  my  readers  with  Mr.  Gray's  views  upon  this  sub- 
ject, at  the  same  time  begging  to  observe  that  I  have  not  yet  made 
up  my  mind,  either  from  facts  or  scientific  investigation,  of  what  is 
the  true  explanation  of  the  phenomena  observed. 

In  the  early  part  of  this  article  I  have  hinted  at  some  curious  facts 
mentioned  to  me  by  Mr.  Gray,  relative  to  longitudinal  bearings  and 
eross^leepers.  The  difierence  of  draught  in  hoar  frost  and  wet  weath^ 
er,  Mr.  Gray  affirmed — and  the  affirmation  was  borne  out  by  the  testi- 
mony of  one  or  two  of  their  men,  to  whom  I  spoke  on  the  subject — 
was  as  much  as  50  or  more  per  eent.  against  longitudinal  bearings^ 
the  draught  being  so  much  greater  upon  them  than  it  was  upon  cross 
sleepers.  For  instance,  they  assured  me  that  oftentimes  when  the  en- 
gine could  with  difficulty  draw  its  load  upon  a  level,  over  longitudinal 
bearings,  it  would  trip  up  easily  enough  a  rise,  which  they  called 
their  <'bank,"of  14  or  16  feet  a  mile,  in  which  the  rails  were  laid  upon 
cross-sleepers. 

To  me,  at  first,  this  was  a  poser,  the  solution  of  which  I  could  not 
so  much  as  giiess  at  Being,  however,  informed  that  the  hoar  frost 
seized  the  rails  on  the  longitudinal  bearings  earlier,  and  left  them 
much  later,  than  it  did  those  on  cross-sleepers,  I  immediately  divined 
the  cauee,  and  saw  a  beautiful,  because  an  altogether  unexpected,  il- 
lustration of  the  truths  of  natural  philosophy.  It  is  known  to  phi- 
losophers, that  before  dew  can  be  deposited  on  any  body,  this  body 
most  become  colder  than  the  atmosphere  around  it,  and  that  hoar  frost 
is  nothing  but  dew,  frozen  by  the  temperature  of  the  body  on  which 
it  is,  having  sunk  below  the  freezing  point,  that  is,  below  32^  of  Fahr. 

7* 
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It  is  also  knowa,  tliaC  the  temperatuie  of  the  earthy  a  yule 
below  the  surface,  is,  at  ikigbt,  generally  higher  than  that  of  the  at- 
mosphere. Wood  is  comparatively  a  non-conductor  of  heat.  There- 
fore, and  because  the  rails,  where  there  are  cross-sleepers,  are  imbed- 
ded in  the  ballast  to  within  an  inch  or  two  of  the  top  of  the  rail,  and 
iron  is  a  good  conductor  of  heat,  whatever  heat  the  rails  lose  by  rad- 
iation, on  account  of  their  rough  surfiMe,  is  quickly  and  wholly,  or  in 
a  great  measure,  supplied  from  the  sub-soil,  where  there  are  cross* 
sleepers,  wfaUe  it  is  n€>t  so  where  the  rails  are  kept  from  a  Gommuni- 
cation  with  the  subjaeent  ground,  by  the  broad  and  deep  wood  of  the 
longitudinal  bearings.  The  consequence  is,  that  the  raUs  on  the  lon- 
gitudinal bearings  lose  more  heat,  and  faster,  and  of  eouise  become 
colder  earlier,  and  continue  so  longer,  than  those  on  cross^sleepera 
Of  course  the  deposited  moisture  from  the  atmosphere  is  earlier  and 
more  copiously  condensed,  and  quicker  and  harder  frozen,  upon  those 
than  upon  these.  Hence  the  whole  phenomena  of  heavier  draught, 
arising  from  longer  and  greater  slipperiness,  upon  the  longitudinals, 
and,  perhaps,  at  times  of  their  being  slippery  when  the  cross-sleepers 
are  wholly  dry,  and  free  from  hoar  frost. 

As  a  confirmation  of  this,  I  may  here  mention  what  I  observed 
Tuesday  morning,  Dec.  21st,  upon  the  Bristol  and  Exeter  Railway. 
It  had  been  a  caUn  and  clear  night,  for  the  whole  surface  of  the  v^e* 
table  country  was  covered  with  a  thick  and  hard  hoar  frost,  wh^ 
can  take  place  in  such  circumstances  only;  and  the  stagnant  water 
was  everywhere  covered  with  a  thick  coat  of  ice.  The  rails  them- 
selves were  so  covered  with  hoar  frost,  that  we  were  oU^d  to  have 
the  assistance  of  a  pilot  engine ;  and  yet  with  all  the  united  power  of 
two  Great  Western  engines,  our  speed  was  comparatively  slow. 
Being  upon  the  platform  of  the  engine,  my  attention  was  quickly 
caught  by  here  and  there  perceiving  patches  on  the  rails,  of  one  to 
one  and  a  half  feet,  or  perhaps  more,  perfectly  dry  and  free  from  hoar 
frost,  amidst  the  ail  but  universal  white  which  prevailed.  Struck 
with  the  phenomenon,  I  looked  more  closely  for  something  which 
might  develop  the  cause,  and  soon  saw  that  these  exceptions  to  the 
hoar  frost  invariably  appeared  over  the  places  where  the  longitudinal 
bearings  abutted  against  each  other.  I  called  the  attention  of  a  rela- 
tive of  mine,  who  was  upon  the  engine  with  me,  to  it,  and  we  observ- 
ed it  for  many  miles  together;  so  that  I  am  quite  satisfied  it  was 
owing  to  no  local  or  accidental  circumstance. 

The  explanation  of  this — which  I  call  singular  and  important  phe- 
nomenon, as  bearing  upon  the  relative  advantages  of  two  modes  of 
constructing  the  upper  works  of  railways — ^is  simple  and  easy.  The 
space  between  the  ends  of  the  longitudinal  timbers  is  too  small,  and 
the  timbers  themselves  too  large,  and  maintain  too  high  a  temperature, 
for  the  hoar  frost  to  afiect  the  ground  between  them;  the  oonsequenee 
is,  daring  the  still  and  clear  night,  heat  is  constantly  communicated 
to  the  rail  above  by  radiation,  but  chiefiy,  I  apprehend,  by  the  eon- 
ductioR  of  the  atmosphere;  by  which  mteans  it  is  kept  at  a  tempera* 
ture  that  prevents  the  deposition  of  dew,  and  consequently  Ae  fimana- 
tion  of  hoar  fiost.    Thia  effect  is  of  course  not  confined  to  a  point,  but 
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by  the  oofidnding  power  of  the  laelaly  diffused  eome  little  distance  on 
each  side  the  joining  of  the  timbers. 

Thus,  if  phenomena  and  circnmstance  were  carefully  attended  to, 
many  a  lesson  might  be  learned  which  Wj^uld  lead  to  improvement^ 
and  save  hundre(b  of  thousands  in  the  construction  of  these  costly 
undertakings.  But  to  do  it  effectually,  men  must  have  courage  to  re-* 
sist  the  allurements  of  comfortable  carriages,  and  travel  upon  the  en- 
gine— ^the  only  place  where  observations  can  efficiently  be  made— 4n 
all  seasons  and  m  all  weathers.  But  our  philosophising  has  carried  us 
for  the  present  too  far  from  our  friends  on  the  Hull  and  Selby  RaiU 
way. 

Mr.  Gray  observed  that  frosty  mornings  were  not  the  only  times 
at  which  they  found  longitudinal  bearings  of  much  heavier  draught 
than  cross-sleepers.  In  wet  weather  it  was  the  same,  and  the  longi^ 
tudinab  much  the  heavier  to  travel  over.  As  it  had  happened  that 
rain  to  some  extent  had  fallen,  in  the  night  preceding  the  morning  on 
which  we  were  out,  we  had  an  opportunity  of  witnessing  the  effect 
near  one  of  the  stations.  A  train  was  coming  up,  and  we  walked 
some  little  distance  down  to  meet  it.  On  its  passing,  I  observed,  even 
under  the  nail  which  fastened  the  rail  to  the  timber,  that  water  was 
expressed  from  between.  Uie  timber  and  metal,  as  the  engine  passed, 
and  re*absorbed  the  moment  after.  The  same  phenomenon,  but  in 
an  inferior  degree,  occurred  as  the  carriages  passed.  Hence,  as  Mr. 
Gray  observed,  <<  wherever  the  wheels  are,  in  wet  weather,  it  is  a  val- 
ley, and  they  are  in  the  position  of  constantly  ascending  a  hill,"  which 
of  course  much  increases  the  draught 

In  very  dry  weather,  Mr.  Gray  does  not  think  there  is  much  differi- 
ence  between  continuous  bearings  and  cross-sleepers.  From  what  I 
observed  on  the  Midland  Counties  Railway,  I  am  somewhat  sceptical 
upon  this.  I  fear  the  draught  is  greater^  under  all  circumstances^ 
upon  continuous  bearings^  and,  if  I  understand  them  rightly,  I  think 
Mr.  Kearsley,  the  superintendent  of  the  locomotives,  and  Mr.  Wood- 
house,  the  engineer  of  the  Midland  Counties  Railway,  are  of  the  same 
opinion.  It  is,  however,  a  matter  well  worth  trying,  and  one  which 
I  should  like  much  to  put  to  the  test  of  accurate  experiment. 

London  and  Birmingham  Railway. 

In  my  "Facts,'*  &c.,  I  omitted  to  mention  that  this  Company  have 
had  nine  detentions  of  trains,  from  defects  of  engines.  In  one  case 
only  was  the  detention  nearly  three  hours;  in  another  2|  hours;  but 
the  rest  varied  irodi  about  half  an  hour  to  about  \\  hour. 

Railway  Mag. ' 
[To  be  oontinned.] 


Mr,  Vignoles'  Lectures  on  Civil  Engineeringy  at  the  London  Uni- 
versity College. 

On  Artificial  Inundations. 

LxcTTOS  I.  Nov.  26th,  1841.    After  offering  some  conmients  on 
engineering  generally,  the  lecti^er  alluded  in  particular  to  that  impor- 
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tant  portion  where  the  skill  of  the  engineer  was  most  raqaired — ^viz : 
foundations.  After  some  instructive  remarks  upon  the  subject,  he 
said  that  for  the  foundation  of  bridges,  a  networic  of  timber  had  been 
used,  and  was  found  to  be  very  good  so  long  as  it  was  under  water; 
but  if  it  were  liable  to  become  dry,  and  exposed  to  the  effects  of  the 
atmosphere,  it  was  sure  to  fail.  He  recommended  concrete  as  far 
superior  to  timber;  he  had  seen  concrete  forced  into  a  quicksand,  and 
no  weight  could  afterwards  force  it  out.  Brick  earth  and  clay  form 
excellent  foundations;  the  whole  of  St.  Paul's,  except  the  north-east 
corner,  was  built  upon  such  a  foundation,  o(  from  four  to  fiye  feet 
thick;  at  the  north-east  corner,  the  architect  being  afraid  to  trust  it  to 
the  ground,  it  being  rather  softer  than  the  other  parts,  had  the  clay  re- 
moved, and  a  well,  of  from  twenty  to  30  feet  square,  sunk  to  a  depth 
of  about  40  feet,  where  the  hard  bed  was  found.  He  then  raised  a  solid 
mass  of  masonry  to  within  nine  or  ten  feet  of  the  surface;  arches  were 
turned,  and  the  foundation  finished  at  an  enormous  expe^ise;  whereas, 
a  few  cubic  yards  of  concrete  would  have  answered  equally  well,  if 
not  better.  All  must  have  noticed  the  hole  that  was  filled  up  in  lay- 
ing the  concrete  foundation  of  the  Royal  Exchange;  there  a  few  cu- 
bic yards  of  concrete  did  the  work  more  expeditiously,  and  as  well 
as  the  ingenuity  of  the  mason  could  have  effected  it.  He  alluded  to 
some  of  the  most  remarkable  instances  of  the  prodigality  of  architects 
in  laying  foundatious,  as  the  Barri^re  de  I'  Etoile  (a  triumphal  arch 
at  Paris,)  where  the  cost  of  the  foimdation  far  exceeded  the  amount 
of  surface  work;  and  the  viaduct  of  the  Valley  Fiord,  in  which  a  mass 
of  solid  masonry,  thirty  feet  thick,  was  erected,  extending  all  across  the 
valley.  In  these  cases  concrete  would  have  answered  the  purpose 
equally  well,  and  at  an  enormous  reduction  in  expense.  He  stated  that 
the  leading  principles  he  wished  to  impress  upon  the  minds  of  the 
students,  were  extension  of  base  and  equality  of  surface.  He  then, 
at  some  length,  explained  the  different  foundations  that  had  been  used 
for  bridge  building,  and  mentioned  particularly  Ranger's  patent  for 
curing  defects  where  foundations  have  given  way,  viz: — by  using  hot 
water  to  concrete  applied  in  boxes,  the  hot  water  causing  the  concrete 
to  expand.  This  was  applied  to  the  fouiKlation  of  the  Custom  House 
when  it  had  given  way,  in  consequence  of  a  failure  in  the  piling, 
which  rendered  necessary  the  application  of  an  artificial  for  a  natural 
foundation.  He  then  remarked  upon  the  various  methods  now  in 
vogue  for  keeping  the  piles  of  bridges  dry  while  under  repair,  allud- 
ing to  caissons,  and  Mr.  Tiemey  Clark's  method  of  putting  in  the 
foundation  of  the  landing  place  at  Gravesend  by  portable  coffer-dams. 
The  Professor  concluded  his  instructive  lecture,  stating  his  wish  to 
popularise  the  knowledge  of  engineering,  as  a  means  of  benefiting 
the  public  at  large. 

Lecture  H.  Wednesday,  Declst,  1841. — In  the  first  lecture.  Mi. 
Vignoles  gave  the  general  principles  of  the  various  descriptions  of 
foundations;  in  the  present,  he  proceeded  to  illustrate  those  principles 
by  diagrams.  He  stated,  that  if  a  good  foundation  were  provided  by 
nature,  the  subsequent  operations  were  simple,  the  main  point  being 
to  imitate  nature  as  closely  as  possible.    Where  the  soil  was  bad>  con* 
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siderable  skill  was  required — for  instancy,  in  htying  the  foundattcm 
for  the  pier  of  a  bridge,  a  wall,  or  a  colamD,  the  first  point  was  to 
give  the  base  extensibility;  in  proportion  as  the  natural  soil  was  weak, 
so  in  equal  proportion  must  the  size  of  the  base  be  increased;  the 
pressure  must  also  be  equal — the  soundness  of  the  foundation  not  de-^ 
pending  so  much  upon  the  amount  of  settlement  as  upon  its  equality. 
There  were  various  ways  of  obtaining  this,  viz: — ^by  the  use  of  con* 
Crete  alone,  or  in  conjunction  with  timber,  timber  alone,  or  stone,  or 
brick.  Having  so  much  insisted  upon  the  necessity  of  an  uniformity, 
it- must  be  supposed  that  no  portion  of  the  artificial  soil  should  escape; 
where  that  was  likely,  sheet  piling  must  be  resorted  to.  He  then,  by 
means  of  diagrams,  explained  the  nature  of  the  method,  it  being  by 
driving  piles  close  together,  all  roimd  the  foundation — ^the  piles  being 
(say)  four  inches  thick,  and  as  long  as  might  be  necessary.  This 
method  entirely  prevented  the  escape  of  the  soil  in  any  manner  bat 
In  a  vertical  direction,  and  ensured  an  uniform  sinking,  however  bad 
the  natural  soil  might  have  been.  He  then  alluded  to  a  very  large 
chimney,  twenty-two  feet  square,  where  the  natural  soil  was  a  shift- 
ing quicksand;  concrete  was  put  in  in  layers,  until  the  bed  was  eigiit 
feet  thick;  on  this  was  placed  a  layer  of  flag-stones,  five  feet  square. 
Eight  days  after  the  work  was  completed,  the  whole  sunk  eighteen 
inches,«without  the  least  deviation  from  the  perpendicular.  Other 
modes  had  been  adopted,  amongst  which  was  the  following:  a  num- 
ber  of  timber  balks  were  laid  across,  and  concrete  placed  in  the  spaces 
between;  then  filled  up  with  bricks:  timbers  were  laid  in  a  cross  di- 
rection,  and  the  flat  stones  placed  upon  theuL  In  this  instance  the 
wood  was  laid  where  no  change  of  atmosphere  could  afiect  it.  The 
nature  and  use  of  a  coffer  dam  was  then  explained,  and  the  Professor, 
at  some  length,  showed  the  danger  of  incautiously  drawing  the  piles; 
the  vacuity  occasioned  by  their  withdrawal  being  filled  up  by  the 
sunroundittg  matter,  greatly  injured  the  stabalitjr  of  the  foundatioa. 
In  making  one  of  the  London  bridges,  a  great  disfigurement  had  oc* 
€Utted  in  consequence  of  the  incautious  withdrawal  of  ttie  piles,  one 
side  of  die  pier  having  sunk  oine  foot  The  modern  plan  to  prevent 
such  accidents,  was  to  have  a  double  co£fer-dam,  the  piles  of  the  inner 
one  being  cut  off*,  when  the  outer  piles  might  be  withdrawn  without 
danger.  In  laying  foundations,  he  supposed  there  was  a  layer  of 
soft  ground,  of  moderate  depth,  with  a  hard  substrata ;  piles  must  be 
driven  through  the  soft  soil,  into  the  hard  bed;  a  very  slight  depth 
would  be  sufficient,  but  still,  in  most  cases,  sheet  pilii^  would  be 
necessary. 

The  Professor  said  that  he  was  lately  indebted  to  an  officer  of  the 
Bengal  Engineers,  for  an  account  of  a  very  ingenious  method,  almost 
universally  practised,  in  laying  the  foundations  of  temples  and  bridges 
in  India.  It  would  not  answer  here,  labour  being  so  dear;  but  there, 
where  wood  was  very  scarce,  building  materials  in  great  plenty,  and 
labor  very  cheap,  it  was  the  simplest  and  most  effective  that  coidd  be 
imagined.  From  the  explanation,  it  appeared  that  the  system  was 
the  same  as  piling,  but,  instead  of  using  wood,  small  wells  of  brick- 
work were  substituted.    Take,  for  instance,  the  pier  of  a  bridge ;  a 
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small  well  of  brickwork  was  constructed — say  six  feet  deep,  seven 
feet  in  diameter,  with  a  bole  througb  it,  three  and  a  half  feet  in  diam- 
eter; this  is  placed  on  the  sandy  bed  where  the  foundation  is  to  be 
made;  a  workman  gets  into  it,  and  undermines  the  well  from  the  in- 
side, the  earth  being  drawn  up  in  buckets;  additional  layers  are  added 
to  the  top  of  the  well,  until  a  sound  bottom  was  reached;  and  the  sin* 
gularity  was,  that  there  was  not  one  or  two  of  these  little  wells,  but 
hundreds,  and,  in  certain  cases,  to  a  depth  of  fifty-five  feet;  arches 
were  then  thrown  across,  and  the  superstructure  raised.  When  the 
foundation  was  in  the  bed  of  a  river,  the  excavation  went  on  by  the 
workmen  diving  through  the  water  to  the  bottom  of  the  well,  and 
working  there  until  obliged  to  come  to  the  surface  for  air;  for  instance, 
through  ten  feet  of  water  in  the  river,  and  to  the  extent  of  forty  feet 
of  water  in  the  well — one  of  the  most  extraordinary  instances  of  per- 
severance upon  record.  English  engineers  had  somewhat  abridged 
the  labor,  by  substituting  an  oblong  square  of  fifteen  feet  by  four  feet, 
with  two  elliptical  holes  for  the  workmen ;  so  that,  instead  of  three 
wells  of  six  feet,  they  get  one  of  fifteen  feet-*-the  principle  being  pre- 
cisely the  same. 

In  France,  a  number  of  bridges  had  been  built  where  the  water 
was  not  rapid,  upon  a  very  simple  foundation — a  framework  of  tim- 
ber being  made,  furnished  with  short  piles  at  the  corner,  an4  laid  in 
the  bed  of  the  river,  and  the  superstructure  raised  upon  it,  by  means 
of  a  wooden  diving-bell.  The  pier  perdue  was  another  way,  but 
could  only  be  used  in  still  water;  a  quantity  of  stones  were  thrown  in 
until  a  foundation  was  obtained;  where  there  was  any  current,  this 
foundation  was  sure  to  give  way,  as  in  Plymouth  Breakwater  and 
Kingston  Harbor.  He  then  alluded  to  the  case  of  one  of  the  London 
docks,  where  the  wall,  being  made  with  too  great  a  curve,  from  the 
want  of  pile  sheeting,  the  soil  gave  way — the  engineer  adding  fresh 
matter  until  the  toe  of  the  wall  actually  appear^  (to  the  astonish- 
ment of  all)  above  the  surface  on  the  other  side.  He  then  gave  ex- 
amples of  several  original  methods  of  preparing  for  the  formation  of 
foundations  in  Italy  and  Ireland,  by  means  of  baskets  of  stones,  &a 

Concrete. 

The  Professor  next  explained  the  nature  of  concrete,  and  gave  di- 
rections for  its  formation,  viz:-^one  part  of  lime,  twice  that  quantity 
of  sand,  and  twice  as  much  broken  stone,  or  gravel,  as  there  was  sand. 

The  goodness  of  the  concrete  depended  upon  the  quality  of  the 
lime.  In  making  concrete,  it  must  be  borne  in  mind  that  the  materials 
were  &r  more  bulky  separate  than  when  mixed — ^for  instance,  to 
make  a  cubic  yard  of  concrete,  which  contained  twenty-seven  cubic 
feet,  it  would  be  necessary  to  have  thirty-four  cubic  feet  of  materials, 
besides  the  water.  The  three  ingredients  should  be  mixed  dry,  and 
the  water  added;  in  slaking,  the  concrete  will  expand  about  one-thir- 
tieth in  bulk. 

The  great  expense  of  cofier-dams,  and  of  piers  generally,  had  lately 
led  to  a  very  peculiar  construction  of  bridges  by  pilingonly,  as,  for 
instance,  in  iron  bridges  no  masonry  bwig  used.     The  Professor 
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staled  that  he  bad  built  seven  or  eight  bridges  upon  that  system;  the 
piles  were  driven  in,  and  the  iron  work  erected  upon  the  wood.  It 
had  been  tried  to  substitute  cast  iron  for  piles,  instead  of  wood,  but 
they  had  not  succeeded,  the  iron  being  very  liable  to  break.  He  also  al- 
luded to  a  beautiful  arrangement  for  fixing  branches  to  piles  by  means 
of  a  sliding  collar,  but  which  it  is  impossible  to  explain  without  dia- 
grams. A  French  work,  above  two  hundred  years  old  was  produced, 
with  some  very  curious  engravitigs  of  the  modes  then  in  use  for  se- 
curing foundations,  and  which  proved  that  we  are  using  the  same 
means  at  present,  and  that  many  of  our  so-called  new  processes  i^'ere 
in  use  at  that  time.  He  then  concluded  by  stating,  that  at  his  next 
lecture  he  should  bring  forward  some  more  general  rules  respecting 
foundations,  and  after  that  proceed  to  consider  the  best  method  of  se- 
curing slopes  of  earth,  now  so  generally  in  use. 

Lectubs  in.  Wednesday,  Dec.  8th,  1841. — ^Mr.  Vignoles  explain- 
ed that  at  his  former  lectures  he  had  applied  the  term  ^concrete"  too 
generally,  and  would  now  e^cplain  the  difierence  between  ^*beion^* 
and  ^  concrete.'^  Beton  was  formed  of  the  usual  quantity  of  sand  and 
gravel,  broken  stones,  &c.,  but,  instead  of  using  the  ordinary  stone 
lime,  hydraulic  lime  was  applied.  He  then  stated  that  beton  is  used 
exclusively  under  water,  concrete  only  where  water  does  not  get  in; 
beton  never  sets  UDtU  it  is  under  water,  while  concrete  will  not  set 
except  it  is  dry.  The  lime  used  for  beton  must  be  first  slaked,  while 
for  concrete  it  slakes  in  the  process  of  mixing.  Beton  sets  best  when 
let  down  gently  in  cases,  and  concrete  when  scattered  from  an  emi- 
nence. Beton  takes  months  to  become  hard,  ^hile  concrete  hardens 
in  a  few  minutes.  That  both  are  in  purport  essentially  the  same — to 
form  an  artificial  stone  or  rock — ^the  one  far  works  under  water,  and 
the  other  for  those  on  land.  He  then  alluded  to  the  knowledge  of  the 
ancients  of  beton  and  concrete,  and  read  extracts  firom  the  works  of 
sundry  authors,  from  Josephus  to  the  present  time,  proving  that  asser- 
tion. The  use  of  piles  was  also  very  ancient — ^the  foundation  of  a 
brick  pyramid,  in  Egypt,  having  been  constructed  on  that  principle. 
After  impressing  upon  the  minds  of  the  students  the  great  importance 
of  a  good  foundation,  and  the  efficacy  of  concrete  for  attaining  that 
end,  he  concluded  by  stating  that  his  next  lecture  would  be  again  on 
the  subject  of  foundations,  and  after  that  he  would  proceed  to  lecture 
upon  slopes  of  earth,  and  explain  the  causes  of  the  late  accidents  upon 
the  different  railways,  pointing  out  where  the  errors  of  judgment  had 
occurred. 

Lecture  IV.  Wednesday,  Dec.  16th,  1841. — Mr.  Vignoles  com- 
menced by  explaining  the  mode  m  which  piles  were  driven  it,  .and 
produced  a  model  of  a  pile-driving  machine  (from  the  museum  of  the 
college,)  by  means  of  which,  he  showed  the  method  in  which  steam 
power  was  applied  to  that  machine,  for  expediting  the  work — stating, 
however,  that,  far  from  that  application  being  a  novelty,  he  had  used 
.  it  himself  twelve  or  fourteen  years  ago. 

Bock  Foundations. 

Having  treated,  in  his  former  lectures,  upon  foundations  in  natural 
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aoilsy  or  Tarioos  kinds  of  artificial  tmaes,  be  wotdd  now  notice  such  as 
were  of  Ae  composite  order,  being  partly  on  rock,  and  partly  requir- 
ii^  artificial  means  to  render  tbem  suflBciently  sound  for  the  required 
pmpose.    It  often  bappens  tbat,  in  making  a  bridge,  tbere  may  be 
rock  on  both  sides  of  the  river,  and  the  first  pier  may  rest  upon  lock, 
while  the  second  and  third  may  have  an  insecure  foundation,  in  con- 
sequence of  a  << pot-hole"  (as  it  is  called)  of  sand  unexpectedly  being 
discovered  in  the  very  spot  where  these  piers  are  to  be  erected.    Th€ 
only  plan  to  get  over  this  difficulty  is  to  cut  the  edge  of  the  hole  in 
steps;  sheet-pUe  it  a  short  space  from  the  wall  of  the  hole,  and  fill  up 
the  intervening  space  between  the  piling  and  the  hole  with  beton,  or 
some  other  substance,  and  thus  form  a  continuation  of  the  rock  itself 
Difficulties  also  present  themselves  in  solid  rock  foundations — ^for  in- 
stance, in  such  an  erection  as  that  of  the  Devil's  Bridge.    The  ravine 
over  which  the  bridge  is  to  be  thrown,  may  have  been  formed  by  the 
running  of  water;  the  strata  accordingly  runs  with  the  usual  inclination 
on  both  sides.    If  foundations  for  the  piers  of  the  bridge  were  not 
sunk  deep  enough  into  the  rock,  the  press  of  the  water  filtering 
through  the  fissures  of  the  strata,  have  such  force,  that,  notwithstand- 
ing the  resistance  of  the  arch,  he  had  known  fnstances  of  the  pier 
being  actually  pushed  outwards.    The  only  method  of  avoiding  this, 
was  to  sink  the  pier  so  low  into  the  rocks,  and,  by  means  of  steps,  se- 
cure it  so  firmly,  that  the  force  of  the  water  must  break  the  pier — not 
force  it  outwards — ^before  it  could  destroy  the  bridge.    The  Professor, 
before  going  into  the  question  of  rock  foundations,  begged  to  state, 
that,  in  these  lectures  he  only  laid  down  the  general  principles  of 
foundations;  he  could  not  go  into  the  details  of  the  business;  and  the 
circumstances  of  stone  foundations  were  so  varied,  that  it  was  only 
by  a  life  of  labor  and  experience  that  the  best  method  could  be  ar- 
rived at.     He  wished  that  each  student  should,  in  his  private  study, 
well  consider,  and,  by  reading,  test  the  correctness  of  the  principles 
which  he  laid  down  for  their  guidance.    A  whole  yearns  lecture,  re- 
peated every  day,  would  be  no  more  than  sufficient  to  draw  the  at- 
tention of  the  student  to  important  points — ^the  details  could  only  be 
gained  by  practical  experience^    In  preparing  the  foundation  of  light- 
houses, the  whole  resources  ^f  the  engineer  must  be  called  into  action. 
A  lighthouse  must  be  built  in  such  a  manner  that  it  must  actually 
grow  from  the  rock.    There  are  instances  where  lighthouses  have 
fallen  in  a  body;  he  could  mention  one  in  Ireland,  the  foundation  of 
which  was  a  solid  rock;  he  saw  a  party  who  witnessed  its  fall,  and 
who  informed  him  that  it  fell  in  a  solid  mass,  tearing  away  a  portion 
of  the  rock  with  it     The  fault  was,  that  the  foundation  was  not  sunk 
deep  enough  into  the  rock.    He  tlien  alluded  to  the  celebrated  Pharos 
(of  Pharos)  of  Alexander,  which  was  justly  reckoned  one  of  the 
seven  wonders  of  the  world ;  it  was  built  about  283  years  B.  C,  and 
received  its  name  from  the  island  on  which  it  was  built;  it  was  550 
feet  high,  and  the  base  was  150  feet  square,  and  could  be  seen  at  a 
distance  of  forty  English  miles.    Josephus,  and  many  other  authors, 
had  given  descriptions  of  it,  which  pretty  well  agreed;  and  what  was 
most  extraordinary,  that  the  very  same  method  of  making  the  foun- 
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dation  was  practised  then  as  now.  The  stones  were  doTetailed  to- 
gether,  doweled,  and  run  with  lead — so  as  to  firmly  ^ecnre  them  in 
their  places.  The  cost  of  the  building  amounted  to  no  less  a  smn 
than  £  800,000  of  our  money,  and  it  lasted  above  sixteen  centuries. 
No  diminution  in  its  height  occurred  until  after  1000  years  from  its 
erection,  at  which  time  about  one-third  of  its  height  wa$  wasted  away 
by  time ;  and  it  was  only  within  about  400  years  that  the  whole  is 
supposed  to  have  been  destroyed,  and  that  only  by  means  of  an  earth- 
quake. He  then  remarked,  that  it  was  very  seldom  that  the  name  of 
an  engineer  was  handed  down  for  2000  years,  but  ail  accounts  agreed 
that  Sosastros  was  the  name  of  the  engineer  who  erected  this  wonder 
of  the  world.  The  celebrated  Corduan,  or,  as  it  i9  generally  caUed, 
Cordovan,  Lighthouse,  at  the  mouth  of  the  Garron,  is  built  upon  the 
same  principles  as  the  Pharos;  this  lighthouse  is,  however,  circular, 
but  the  masonry  is  not  calculated  for  durability — ^it  being  built  of 
freestone.  The  expense  of  this  lighthouse  was  enormous,  as  must  be 
supposed  when  millions  of  francs  were  expended  upon  ornament, 
which  was  the  more  absurd  when  it  was  considered  that  it  stood  upon 
a  barren  rock,  in  th(B  middle  of  the  sea.  He  could  not  help  quoting 
a  line  of  Pope — 

"  *  Tie  only  Oflefulnen  that  sanctiflea  expense." 

This  is  a  sentiment  that  he  wished  to  impress  upon  the  minds  of  all 
his  students,  for  it  was  a  great  fault  of  modern  engineers  to  expend 
great  sums  upon  ornament,  which  could  be  far  better  employed  upon 
actual  necessaries.  He  then  turned  to  the  Eddystone  Lighthouse,  and 
related  the  histories  and  fates  of  the  two  lighthouses  preceding  the 
one  now  standings  which  was  erected  by  the  genius  of  Smeaton,  and 
strongly  recommended  his  pupils  to  read  the  account  published  of  that 
great  work.  The  Eddystone  rock  is  peculiarly  interesting  to  the  en- 
gineer; it  is  found  first  at  about  one  mile  deep  in  the  ocean,  and  then 
rises  gradually  about  one  foot  in  ten,imtil  it  reaches  near  the  level  of 
the  sea,  when  a  sudden  crop  makes  its  appearance,  and  rises  above 
the  surface.  From  the  peculiar  formation  of  this  rock,  there  is  always 
a  heavy  run  upon  it,  which  renders  it  so  very  dangerous.  The  learned 
Professor,  after  explaining  at  some  length  the  process  of  the  erection 
of  this  celebrated  lighthouse,  concluded  his  lecture.  Mining  jour. 

(To  be  continued.) 


Dames'  Elliptograph, 

Mechanical  draughtsmen  have  long  required  the  assistance  of  some 
simple  instrument  which  should,  without  any  previous  complicated 
adjustment,  enable  them  at  once  to  strike  the  ellipses,  which  would 
correctly  represent  the  perspective  of  wheels  and  other  circles. 

Such  an  instrument  has  been  designed  by  Mr.  Henry  Davies,  al- 
ready well  known  as  the  author  of  several  other  useful  and  highly 
important  inventions,  and  we  have  much  pleasure  in  adding  to  the 
list,  that  which  is  represented  in  the  following  engraving. 

This  ingenious  little  instrument  consists  of  an  upright  stem,  or  axis, 
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-which  teimtnates  at  its  lower  end  in  two  points,  a,  a,  to  give  it  die 
required  stability  in  a  perfectly  vertical  position.  On  the  upper  part 
of  this  axis  a  compass  hea^,  b,  revolves,  having  attached  to  it,  by  a 
joint  at  c,  the  pen,  or  compass  limb,  c,  d.  A  square,  horizontai  shaft 
is  jointed  into  the  latter  at  e,  and  maintained  in  its  position  by  the  jwr- 
allel  rod,/  Upon  the  central  shaft,  or  axis,  a,  there  is  pivoted  a  cii- 
cular  steel  plate  with  beveled  edges,  g,  which  may  be  set  at  any  re- 
quired angle  to  the  horizon  by  the  quadrant  and  set  screw,  A.  A  T- 
^Bped  guide,  t,  has  its  longer  stem,  /c,  passed  through  the  horizontal 
shaft,  and  held  by  the  set  screw,  m.  The  face  of  the  guide,  t,  is  con- 
stantly kept  in  close  contact  with  the  edge  of  the  ciiciilar  disk,  g,  by 
means  of  a  small  spring,  /. 


A  glance  at  this  arrangement  will  almost  suffice  to  show  its  oper- 
ation.   Suppose,  in  the  first  place,  that  the  disk  i  is  set  perfectly  hori- 
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zontaly  and  the  instrument  applied  to  describe  a  figure  upon  paper; 
on  turning  round  the  compass  limb  and  pen,  c,  dy  a  transcript  of  the 
disk,  gy  that  is  a  circle,  will  be  delineated,  because  the  pen  has  been 
guided  round  in  a  circular  path,  by  the  spring  /.  Let  the  disk  g  be 
now  set  at  any  angle,  say  45  ^,  and  the  instrument  applied  to  paper 
and  turned  round;  the  pen  wili  again  be  guided  round  the  disk^, 
but  no  longer  in  a  circular  path;  an  ellipse  will  be  described,  which 
will  be  the  correct  perspective  of  a  wheel  or  circle,  viewedat  an  an- 
gle of  45°;  and  so  of  circles  viewed  at  any  other  angles,  of  a  size 
within  the  powers  of  the  instrument. 

The  set  screw,  m,  allows  the  compass  to  be  set  to  the  size  of  the 
circle  required;  at  the  same  time  the  guidCi  i,  is  always  maintained 
in  contact  with  the  disk. 

We  hope  and  trust  that  this  convenient  and  ingenious  little  instru- 
ment will  be  speedily  brought  before  the  public,  in  a  form,  and  at  a 
price,  that  will  enable  all  parties  to  avail  themselves  of  its  important 
advantages.  Mech.  Mag. 

Description  of  the  Bann  Beservoirs,  County  Down,  Ireland. 
By  John  Frjbderick  Bateman,  M.  Inst.  C.  E. 

The  situation  fixed  upon  for  the  reservoir,  rendered  necessary  the 
construction  of  four  embankments  between  the  hills,  so  as  to  raise  the 
water  to  a  height  of  35  feet  above  the  summer  level  of  the  lake. 

These  embankments  were  all  constructed  in  a  similar  manner,  only 
varying  in  the  slopes  and  thickness  of  the  stone  facing,  according  to 
the  extent  and  situation. 

The  whole  substratum  of  the  valley  was  water-tight,  either  from 
the  existence  of  the  solid  rock,  dense  clay,  or  of  hard,  compact,  moun- 
tain gravel ;  so  that  there  was  no  difficulty  in  securing  the  foot  of  the 
puddle.  A  trench  was  sunk  into  the  water-tight  stratum,  whence  the 
vertical  puddle  wall  was  carried  up  with  the  bank  to  the  required 
height  It  was  twelve  feet  in  width  at.  forty  feet  below  the  t6p,  di- 
minishing gradually  to  eight  feet  wide  at  the  summit,  and  was  worked 
in  regular  layers  of  eight  inches  in  thickness. 

The  embankments  were  formed  in  concave  layers,  three  feet  thick 
— each  layer  being  completed  before  another  was  commenced — steps 
being  cut  in  the  ground  where  necessary,  to  receive  the  layers. 

In  order  further  to  secure  the  tightness  of  the  bank,  a  lining  of  peat, 
fifteen  inches  in  thickness,  was  brought  up  on  the  inside  of  the  pud- 
dle, and  a  layer  of  the  same  material  was  laid  upon  the  face  of  the 
slope ;  it  was  cut  small,  placed  in  thin  courses  like  the  puddle,  and 
merely  trodden  down  without  more  moisture  than  it  naturally  con- 
tained. The  author  advocates  the  use  of  peat  in  such  positions,  as 
from  its  light  and  fibrous  nature,  in  case  of  a  leak  occurring,  the 
draught  would  attract  into  it  all  the  fibrous  particles,  which  by  degrees 
would  stop  the  holes  sufficiently  for  the  silt  to  settle  over,  and  effec- 
tually close,  the  aperture. 

Above  the  peat,  a  course  of  gravel,  three  feet  in  thickness,  was  laid, 
and  upon  that  the  stone  pitching,  forming  the  inner  side  of  the  bank. 
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The  inner  slopes  werey  £br  twenty  feet  below  the  top  of  the  bank, 
two  and  a  half  horizontal  to  one  vertical;  the  outer  were  two  hori- 
zontal to  one  vertical;  where  they  were  deeper  than  twenty  feet,  the 
remainder  of  the  banks  sloped  three  to  one  on  the  inside,  and  two  and 
a  half  to  one  on  the  outside. 

AU  the  embankments  are  twelve  feet  wide  at  the  top,  and  five  feet 
above  the  water  level. 

The  centre  of  the  deepest  part  of  the  embankment  was  traversed 
by  a  stone  culvert,  in  which  were  placed  two  rows  of  cast-iron  dis- 
charge pipes,  eighteen  inches  diameter,  with  suitable  valves.  A  leak 
was  discovered  in  the  centre  of  the  masonry  of  this  culvert,  occasion- 
ed by  the  engineer's  instructions  not  being  obeyed.  The  details  of 
the  methods  employed  for  remedying  this  defect,  are  given  at  length, 
as  also  those  of  the  experiments  upon  cements  made  by  the  author 
after  the  data  given  by  Vicat.  The  materials  which  were  most  ac- 
cessible for  the  work,  were  tested  very  carefully,  and  from  the  re- 
sults, it  was  determined  to  employ  mortar  composed  of  rich  Manx, 
or  mountain  lime,  carefully  slaked,  and  clay  burned  with  peat  in  the 
open  air.  The  proportions  were  two  and  a  half  of  clay  to  one  of 
lime.  They  were  ground  together,  and  being  mixed  with  as  much 
water  as  was  necessary,  the  mortar  was  used  immediately.  The 
mortar  for  the  backing  had  one  measure  of  sand  added;  the  grout 
had  two  measures  of  sand  in  it,  and  was  used  thin. 

The  concrete  was  composed  of  one  part  of  lime,  two  and  a  half 
of  calcined  clay,  and  about  three  parts  of  sharp  gravel. 

This  cement  appeared  to  set  hard,  and  to  be  perfectly  tight;  but 
when  the  reservoir  was  partially  filled,  several  leaks  were  discovered, 
which  rendered  an  examination  necessary,  and  some  energetic  mea- 
sures were  taken  to  stop  them,  all  which  are  described. 

The  result  of  the  author's  experience  seems  to  be,  that  mortar 
made  from  rich  lime  and  calcined  clay,  as  recommended  by  Vicat, 
may  set  and  harden  under  water,  when  there  is  little  pressure,  but 
that  it  is  not  able  to  resist  the  pressure  of  a  considerable  depth  of  wa- 
ter.* 

The  details  of  the  construction  of  the  masonry  of  the  valve  house, 
the  fore  bay,  the  waste  weir,  the  bridge  of  three  arches,  constructed 
over  the  feeder  from  tjie  river  Muddock,  and  the  various  feeders  for 
supplying  the  reservoir,  are  given  at  length,  with  the  particulars  of 
the  expenditure  of  the  sum  of  jS  14,891,  which  was  the  cost  of  the 
work,  exclusive  of  land  compensation,  or  salaries  and  professional 
charges. — Proceed,  qf  Initit.  of  Civ.  Eng.  civ.  ebi .  &  Anh.  jour. 


*  Colonel  (now  Major  General)  Pasley,  of  the  Royal  British  Engineera,  in  hit 
work  on  Cements,  &c.,  having  clearly  proved  that  a  faditiout  water  eemmt  tan  be  made 
from  €kalk4im€j  and  blue  claif^  which  will  eqaal  the  beat  netural  cements  of  Bnglaad,  wv 
must  ascribe  this  partial  failure  to  some  defect  in  the  process  of  M.  Vicat— wbkh,  it  mwt  be 
remembered,  has  received  the  censure  both  of  Geoeral  Treuaaart  and  Colooel  Paakry,  the 
best  writera  upon  the  subject  of  water  cements.  M. 
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€}n  the  Chemical  Statics  of  Organized  Beinge.  Extract  front' the 
concluding  LecturCf  in  VEcole  de  MSdeeim  in  Parte.  By  M. 
Dumas. 

[COVTIHVBll  VSOM  VA«1  S8.] 

II.  Since  [the  causes  of]  all  the  phenomena  of  life  are  exerted 
upon  matters  which  have  for  their  base  carbon,  hydrogen,  azote,  oxy- 
gen; since  these  matters  pass  over  from  the  animal  kingdom  to  the 
vegetable  kingdom,  by  intermediary  forms,  carbonic  acid,  water,  and 
the  oxide  of  ammonium;  lastly,  since  air  is  the  source  whence  the 
vegetable  kingdom  is  fed,  and  the  reservoir  in  which  the  animal  king- 
dom is  annihilated — we  are  led  to  take  a  rapid  survey  of  these  differ- 
ent bodies  with  a  special  view  to  general  physiology. 

Composition  of  Water. 

Water  is  incessantly  formed  and  decomposed  in  animals  and  plants; 
to  appreciate  what  results  from  this,  let  us  first  see  how  it  is  com- 
posed. Some  Experiments  .founded  ,on  the  direct  combustion  of  hy- 
drogen, and  ip  which  I  have  produced  more  than  two  pounds  of  ar- 
tificial water— experioients  which  are  in  truth  very  difficult  and  very 
delicate,  but  in  which  any  errors  would  be  unimportant  with  regard 
to  the  circiunstances  which  we  are  engaged  upon — make  it  very  pro- 
bable that  water  is  formed,  in  weight,  of  1  part  h  ydrogen,  and  B  parts 
oxygen,  and  that  these  whole  and.  simple  numbers  express  the  true 
relation  according  to  which  these  two  elements  combine  to  form  wa- 
ter. 

As  substances  always  present  themselves  to  the  eyes  of  the  chem^ 
ist  by  molecules,  as  he  always  endeavors  to  connect  in  his  thoughts, 
with  the  name  of  each  substance,  the  weight  of  the  molecule,  the 
simplicity  of  this  relation  is  not  unimportant. 

In  fact,  each  molecule  of  water  being  formed  of  one  molecule  of 
hydrogen,  and  one  molecule  of  oxygen,  we  arrive  at  these  simple 
numbers,  which  cannot  be  forgotten. 

A  molecule  of  hydrogen  weighs  I;  a  mdecule  of  oxygen  weighs 
8;  and  a  molecule  of  water  weighs  9. 

Composition  of  Carbonic  Jicid. 

Carbonic  acid  keeps  incessantly  forming  in  animals,  and  is  pontin- 
iially  undergoing  decomposition  in  plants;  its  composition,  therefore, 
deserves  a  special  notice  in  its  turn. 

Now,  carbonic  acid,  like  water,  is  represented  by  the  most  simple 
numbers.  Experiments  founded  on  the  direct  eombustion  of  the  diar 
mand,  and  on  its  conversion  into  carbonic  acid,  have  proved  to  me 
that  this  acid  is  formed  of  the  combination  of  6  parts  by  weight  of 
carbon,  and  16  parts  by  weight  of  oxygen. 

We  are,  therefore,,  led  ta  represent  carbonic  acid  as  beiuR  formed 
of  one  molecule  of  carbon  we^hing  6,  and  two  molecules  of  oxygen 

I* 
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weighing  16,  which  constitute  one  molecule  of  carbonic  add  weigh- 
ing 22. 

Oomp&siium^  qf  Amnumia. 

Lastly,  ammonia,  in  its  turn,  seems  formed  in  whole  numbers  of  3 
parts  of  hydrogen  and  14  of  asote,  which  may  be  represented  by  3 
molecules  of  hydrogen  weighing  3,  and  by  one  molecule  of  aasote 
weighing  14. 

ITms,  as  if  the  better  to  show  all  her  power,  Nature  operates,  in 
the  business  of  organization,  upon  a  very  small  number  only  of  ele- 
ments, combined  in  the  most  simple  proportions. 

The  atomic  system  of  the  physiologist. revolves  on  these  four  num- 
bers— 1,  6,  7,  8.  1  is  the  molecule  of  hydrogen;  6  that  of  carbon;  7, 
or  twice  7,  i.  e.  14,  that  of  azote;  8  that  of  oxygen. 

These  numbers  should  always  be  associated  with  these  names,  be- 
cause for  the  chemist  there  can  exist  no  abstract  hydrogen,  nor  car- 
bon, nor  azote,  nor  oxygen.  They  are  beings  in  their  reality  which 
he  has  always  in  view ;  it  is  of  their  molecules  that  he  always  speak^ 
and  to  him  the  word  hydrogen  depicts  a  molecule  which  weighs  1 ; 
the  word  carbon,  a  molecule  which  weighs  6;  and  the  word  oxygen, 
a  molecule  which  weighs  8. 

Composition  of  the  Jiir. 

Does  atmospheric  air,  which  performs  so  great  a  part  in.  organic 
nature,  also  possess  as  sifnple  a  composition  as  water,  carbonic  acid, 
and  ammonia?  This  is  the  question  which  M.  Boussingault  and  I 
have  recently  been  studying.  Now  we  have  found  that,  as  the  great- 
er number  of  chemist^  have  thought,  and  contrary  to  the  opinion  of 
Dr.  Prout,  to  whom  chemistry  owes  so  many  ingenious  views,  air  is 
a  mixture,  a  true  mixture. 

In  weight,  air  contains  2,300  of  oxygen  for  7,700  of  azote;  in 
volume,  208  of  the  first  for  792  of  the  second.  The  air,  besides,  con- 
tains from  4  to  6  10,000ths  of  carbonic  acid  in  volume^  whether  it  be 
taken  at  Paris  or  in  the  country.  Ordinarily,  it  contains  4  10,000ths. 
Moceover,  it  contains  a  nearly  equal  quantity  of  the  carbnretted  hy- 
drogen g^s,  which  is  called  marsh  gas,  and  which  stagnant  waters 
disengage  perpetually. 

We  do  not  speak  of  aqueous  vapor,  which  is  so  variable;  of  oxide 
of  ammonium  and  of  nitric  acid,  which  can  only  have  a  momentary 
existence  in  the  air,  because  of  their  solubility  in  water. 

The  air,  then,  is  constituted  of  a  mixture  of  oxygen,  azote,  carbon- 
ic acid,  and  marsh  gas. 

•  The  carbonic  acid  in  it  varies,  and  itide^d  greatly,  since  the  differ- 
ences in  it  extend  almost  from  the  simple  to  the  double,  from  4  to  6 
lOyOOOths.  May  this  not  be  a  proof  that  plants  take  from  the  air 
this  carbonic  acid,  and  that  animals  take  back  a  part  from  it?  In  a 
word,  may  not  this  be  a  -proof  of  that  equilibrium  of  the  elements  of 
the  air  attributed  to  the  inverse  actions  which  animals  and  plants  pro- 
duce npon  it? 

It  has,  indeed,  been  lon^  since  remarked,  that  animals  bonow  from 
the  air  its  oxygen,  and  give  to  it  carbonic  acid;  i^lants,  in  their  torn, 
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decompose  this  carbonic  acid,  it  order,  to  fix  its  carbon,  and  restore 
its  oxygen  to  the  air* 

As  animals  breathe  continually ;  as  plants  breathe  under  the  solar 
influence  only;  as  in  winter  the  earth  is  stript,  whilst  in  snmtner  it  is 
coyered  with  verdure — ^it  has  been  supposed  that  the  air  must. trans- 
fer all  these  influences  into  its  constitution. 

Carbonic  acid  should  augment  by  night,  and  diminish  by  day.  Oxy- 
gen, in  its  turn,  should  follow  a;n  inverse  progress. 

Carbonic  acid  should  also  follow  the  course  of  .the  seasons,  and  oxy- 
gen obey  the  same  law.  /  . 

':  AH  this  is  true,  without  doubt;  and  quite  perceptible  as  to  a  portion 
of  air  limited  and  confined  under  a  jar;  but,  in  the  mass.of  the  atmos- 
phere, all  these  local  variations  blend  and  disappear.  Accumulated 
centuries  are  requisite  in.  order  effectually  to  put  in  action  this  balance 
of  the  two  kingdoms,  with  regard  to  the  composition  of  air;  we  are 
then,  very  far  from  those  daily  or  yearly  variatiqns^  which  we  had 
been  apt  to  look  upon  as  being  as  easy  to  observe  as  to  foresee. 
With  regard  to  oxygen,  calculation  shows  that,  exaggerating  all  the 
data,  not  less  than  800,000  years  would  be  required  for  the  animals 
Kving  on  the  surface  of  the  earth  to  consume  it  entirely. 

Consequently,  if  we  suppose  that  an  analysis  of  the  air  had  been 
made  in  1800,  and  that  during  the  entire  century  plants  had  ceased  to 
perform  their  functions  on  the  surfiice  of  the  whole  globe,  the  animals 
at  the  same  time  all  continuing  to  live,  the  analysts  in  1900  would 
find  the  oxygen  of  the  air  diminished  by  l-8000th  of  its  weight — a 
quantity  which  is  beyond  the  reach  of  our<most  delicate  methods  of 
observation,  and  which,  assuredly,  would  have  no  influence  what- 
ever on  the  life  of  animals  or  plants. 

As  to  this,  then,  we  cannot  be  deceived;  the  oxygen  of  the  air  is 
consumed  by  aninials,  who  Convert  it  into  water  and  carbonic  acid; 
it  is  restored  by  plants,  which  decompose  these  two  bodies. 

But  nature  has  arranged  everything  so  that  the  store  of  air  should 
be  such,  with  relation  to  the  consumption  of  animals,  that  the  want 
of  the  imervention  of  plants  for  the  purification  of  the  air,  should  not 
be  felt  until  centuries  have  elapsed 

The  air  which  surrounds  us  weighs  as  much  as  581,000  cubic  kil- 
ometres of  copper;  its  oxygen  weighs  as  much  as  134,000  of  these 
same  cubes.  Supposing  the  earth  peopled  with  a  thousand  millions 
of  men,  and  estimating  the  animal  population  at  a  quantity  equiva- 
lent to  three  thousand  millions  of  men,  we  should  find  that  these 
quantities  united  consume  in  a  century  oniy  a  weight  of  oxygen  equal 
to  15  or  16  cubic  kilometres  of  copper,  whilst  the  air  contaihs  134,000 
of  it.  It  would  require  10,000  years  for  all  these  men  to  produce  a 
perceptible  efiect  upon  the  eudiometer'of  Volta,  even  supposing  veg- 
etable life  annihilated  during  all  this  time. 

In  regard  to  the  permanence  of  the  composition  of  air,  we  may  say 
with  all  confidence,  that  the  proportion  of  oxygen  which  it  contains 
is  secured  for  many  centuries,  even  reckoning  for  nothing  the  influ-  • 
ence  of  vegetables,  and  that  nevertheless,  these  restore  oxygen  to  it 
incessantly,  in  quantity  at  least  equal  to  that  it  loses,  and  p^haps 
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mote — for  vegetables  lire  juet  as  much  at  the  expense  of  the  caibonie 
*acid  furnished  by  volcanoes,  as  at  the  expense  of  the  carbonic  acid 
furnished  by  animals  themselves.  It  is  not  then  for  the  purpose  of 
purifying. the  air  that  these  breathe,  that  vegetablea  are  especially 
necessary  to  animals;  it  is,  above  all,  to  furnish  them  incessantly  with 
organic  matter  quite  ready  for  assimilation — organic  matter  which 
they  may  turn  to  their  advantage. 

There  is,  therefore,  a  service  necessary,  without  doubt — but  so  re- 
mote, that  it  can  scarcely  be  recognised — which  vegetables  render  us,. 
in  purifying  the  air  which  we  consume.  There  is  another  service, so 
immediate,  that  if,  during  a  single  year,  it  were  to  fail  us,  the  earth 
would  be  depopulated;  it  is  that  which  these  same  vegetables  render 
us  by  preparing  our  nutriment,  and  that  of  all  the  animal  kingdom. 
In  this,  especially,  is  jfound,  the  chain  that  binds  together  the  two 
kingdoms.  Annihilate  plants,  ahd  the  animals  all  perish  of  a  dread- 
ful famine;  organic  nature  itself  entirely  disappears  with  them  in  a 
few  seasons. 

We  have,  however,  said  that  the  carbonic  acid  of  the  air  varies 
from  4  to'  6  10,000ths.  These  variations  ai^  very  frequent,  and  very 
easy  Jo  observe.  Is  not  this  a  phenomenon  reproaching  the  influence 
of  animals  li^ho  introduce  this  acid  into  the  air,  and  that  of  vegetables 
which  deprive  it  of  it?    .  . 

No;  this  phenonaenon,  you  are  aware,  is  a  simple  meteorolpgical 
phenomenon.  It  is  with  carbonic  acid  as  with  aqueous  vapor,  which 
forms  on  the  surface  of  the  sea,  to  become  condensed  elsewhere,  fall 
again  in  rain,  and  be  reproduced  under  the  fo^rm  of  vapor.  This  wa- 
ter, which  is  condensed  and  falls,  dissolves,  and  carries  with  it  car- 
bonic acid;  this  water,  which  evapdrates,  yields  up  the  same  gas  to 
the  air. 

A  great  meteorological  interest  would  attach  to  the  observation  of 
the  variations  of  the  hygrometer,  and  those  of  the  seasons,  or  of  the 
state  of  the  sky  with  the  variations  of  the  carbonic  acid  of  the  air; 
but  hitherto  all  tends  to  show  that  these  rapid  variations  constitute  a 
simple  meteorological  event,  and  not,  as  had  been  thought,  a  physio- 
logical event,  >yhich,  singly  considered,  would  infallibly  produce  vari- 
ations infinitely  slower  thanthose  which  are,  in  fact,  observed  as  much 
in  towns  as  in  the  country  itself. 

Thus  the  air  is^n  immense  reservoir,  whence  plants  may  for  a  long 
time  derive  all  the  carbonic  acid  necessary  for  their  wants;  where  ani- 
mals, during  a  much  longer  time  still,  will  find  ail  the  oxygen  that 
they  can  consume..  It  is  also  from  the  ata)osphere  that  plants  derive 
their  azote,  whether  directly  or  indirectly:  it  is  there  that  animals 
finally  restore  it. 

The  atmosphere  is,  therefore,  a  mixture  which  unceasingly  i^eeeives 
and  supplies  oxygen,  azote  or  carbonic  acid,  by  mean^  of  a  thousand 
exchanges,  of  which  it  is  now  easy  to  form  a  just  idea,  and  the  details 
of  which  a  rapid  analysis  will  now  enable  us  to  appreciate. 

[to  Bt  OOVTZaVBB.] 
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Hourly  Meteorological  Observations  during  the  Equinoxiat periods 
from  December i  1840,  to  March,  1842  ;  made  at  the  University 
ofNashvillty  Tennessee,  in  North  Latitude  36°  09'  33",  IF.  Long. 
86°  49'  03",  by  James  Hamilton,  Prof,  Math,  and  Nat.  Phil. 

The  position  of  the  instruments  is  the  same  as  reported  heretofore. 
The  only  change  of  instruments  is  the  substitution  of  Jones'  Improved 
Ehglefield  Barometer,  in  place  of  the  old  English  Barometer.  As  I 
have  not  reduced  the  observations,  it  is  proper  to  add  that  the  cup  is 
one  inch  in  diameter,  and  one  inch  in  depth.  The  tube  is  about  one- 
tenth  of  an  inch  in  diameter,  and  is  marked  53. 

December  21, 1840. 

Hour.    Ez.Ther.  AtTber.    Bar.     Weather.       Wind. 

dir.     force*  Remarka. 

in.  W. 

29.780      Clear. 


deg. 
6  A.  M.  21 


38.6 


7 
8 
9 

10 

11 
12 


21 
22^ 

29 

34 

S7 
39 


1  P.  M.  41.6 
3  43.5 

43  j; 


4 

s 

6 

7 

8 

9 

10 

11 

IS 


41 
38 


33.5 
33  J^ 
36 

36 

36 
363 

37 
37 

sr 
9r 


N.B. 

29.782         do.        do. 

29.784         do.        do. 

29.782    i  Clear,     do. 

8.  of  W. 
do. 


0  ?  Light  dooda  in  borison  and 
0  5     aome  fog. 

Fog  denaer.    Cinoatratna. 


29.788 

29.754 

29.724 
29.606 
29.678 

29.662 
29.646 


8.W. 
J  Clear,  j^^ 


Cinoatratoa. 


1     Ctnaa. 


do. 

do. 

Clear. 

do. 

do. 
do. 


do. 
do. 
do. 

dow 

e.w. 

E. 

as. 


1 
1 
1 


Cinoatratoa.    Dew  pt  20.25°. 
do. 


29.687 

3SA       37          29.6.12         do.  do. 

34.5       37          29.624         do.  da 

37  38          29.624     Cloadj.  da 

38  88          29.638         da  da 

39  38  29.639  da  da 
39  39  29.640  da  da 
39          39          29.640         do.  da 

Minimnni  of  Thermometer  daring  night, 

Moraing  of  Dec.  22nd  Wind  N.  E.,  hot  clear. 


A  C  No  dooda,  bttt  hazy  near  horiion 
I     Dew  pt  24«. 

3     No  dooda. 

2  CStntoro  of  dooda  in  Weat,  and 

t     hazy  in  flie  Beat. 
1 

1  Weat,  atratom  riaing. 
1  Sky  covered  with  dmids. 
iDa    Dewpt.28. 
ODo. 
ODo. 
ODo. 
39« 


March  22,  1841. 
Minimom  doling  the  night, 


6  A.M.  61.5       63         29.182    i  Clear.    8.W. 


7  61.6 

8  66 

9  69 

10  71 

11  73 

114 
12 

IP.  M.  77 

3  77 


62  29.182        da 
6%6       29.170  i  Clear. 

63  29.169        da 

64  29.126        do. 
29.100  j  Clear. 


64.5 
Glooda  mora  denae. 
76        .  65  29.050        do. 

66  28.990      Clear. 

67  28.940    i  Clear. 


da 
da 
do. 
da 
da 

da 
do. 
da 


56.6^ 

rCnrroa  above  and  CQBalaab»> 

2  <     low.    Son  riaea  above  thiek 
C    crda;ahtnea  dimly  at  6h  50m. 

2 

3  C  Clouda  thicken  at  9h.  60m. 

3  I     Wind  5. 
4 

4  Son  ahinaa. 


3 
3 


4  Clradiog  again. 
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Hour.   Ex.  Thar.  AtTher. 


Weatber. 


deg* 
3  P.  M.  77 


4 

5 

6 

7 

8 

9 

10 

11 

13 


76 

71 
69 
66 
68 
66 
60 
59 
52 


deg. 

67 

67 

67 

67 

67 

66 

60 

66 

66 

64 


Bar. 

in. 

28.918     Clev. 
38.900     Cloodj 


Wind. 


BflBiarkf* 


do. 

r. 

do. 


28.886 
28.880 
28.8rl 
28.866 
28.858 
38.850 
28.850 
28.900 

Mioimam  of  Tliermoineter  dariag  night, 
Mureh  28— Barometer  29.310    N.W.    Clear. 


dir. 
S.W. 
do* 
do. 
do. 
do. 

aw. 

do. 

do. 
R.  8.W.byW. 
c.  W. 


force. 
4  Detr  point  56^. 
6 


r. 
r. 


5 

4 
1 
2 
1 

2 

7 
4 


Rain  nxidenie. 

Do. 

Rain  became  heaTj  al  71l  5(i 


Storm  Tiolent 
Begins  to  clear. 

37*. 


9  A.  M.  84  83 

Noon.    89  83 

3  P.  M.  93  84 


«/tine21,1841. 

Not  obeerred  more  than  other  daye. 

28:758  .  Clear.  8.W.  2 
28.754  i  Clear,  do.  2 
28.700         e.  do.        3  Dew  point  66®. 


Minimam  of  Thermometer,  6'i®. 


Thander  storme  on  20tKand  28nd. 


September  21,  1841. 

Minimum  65®. 


6  A. 

M.68 

78 

28.925 

Cloudy. 

8.W. 

3 

7 

.    f9 

73 

38.922 

do. 

do. 

3  A  little  rain  fin.  Th.  50m  tosh. 

8 

70.5 

73.5 

28.918 

r. 

do. 

3 

9 

75 

74 

38.904 

e. 

do. 

4 

10 

77 

74.5 

28.892 

e. 

do. 

3 

11 

75 

74 

28.892 

r. 

do. 

3' 

12 

76.5 

74.5 

28.882 

r. 

do. 

5 

IP. 

M.77 

74.5 

28.810 

c 

do. 

6 

2 

76 

74.5 

28.808 

r. 

do. 

3  Rain  heavy  from  3b.  to  8^ 

3 

76 

75 

28.810 

r. 

do. 

2  Dew  point  64®. 

4 

77 

75 

28.810 

e. 

dob 

2 

5 

74 

75 

28.818 

e. 

do. 

1 

6 

71 

74.6 

28.818 

.e. 

do. 

1  Signe  of  clearing. 

7 

69 

74.5 

28.H12 

c.  S.W.byW. 

0  Lighteni  in  8. 

8 

68 

74 

28  813 

c 

do. 

0  Do.    Clouds  in  W. 

9 

68 

74 

28.816 

e. 

do. 

U  Lightens  in  W.    Clouds  inem 

10 

65 

74 

28820 

r. 

W. 

3  Th.  Storm  at  9h.  40m. 

11 

63 

73 

28.826 

e. 

W. 

1  Clearing. 

12 

62 

73 

20.826 

c 

w. 

1  Do. 

Minimum  during  night 

58®. 

September  22- 

-Cloudy,  but  wind  from  Weet    Barometer  at  9  A.  M.  38.836. 

Amount  of  rain  24-100  inch. 

December  21,  1841. 

Mbimnm  of  Thermometer, 

41®. 

6  A. 

M.41 

47 

.  29.442 

c. 

O.W. 

N.E. 

3  Amount  of  rain  on  30th,  .70  in 

7 

41 

47 

2S.450 

do. 

do. 

1 

8 

41 

47.5 

29.600 

do. 

do. 

2  Clouds  braak  in  N. 

9 

41.5 

47Jf 

29.634 

do. 

do. 

8 

10 

43 

47.6 

29^44 

do. 

do. 

3  Clouds  light  in  N.;  heavy  in  8. 

11 

45 

47.6 

39.644 

do. 

do. 

3  Do. 

13 

46 

47.5 

29.506 

do. 

do. 

3  Do.    Dew  point  31®. 

IP. 

M.47 

47.5 

29.500 

dOw 

do. 
8.W. 

£. 

3 

3 

47i 

47J» 

39.496 

do. 

•3  Almost  dear  in  N. 

3 

46 

47j; 

39*490 

de. 

£• 

3 

Comparuon  of  Mean  Thnperature. 
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Hour.   Ex.  Ther. 

At  Ther.    Bar. 

Weather 

Wind.               Remarke. 

deg. 

dee^. 

in. 

dir. 

force. 

4  P.  M.  46 

47.6 

29.602 

e. 

E. 

2 

5            45 

47.5 

29.600 

do. 

do. 

2 

6            4ft 

47.6 

39.498 

do. 

do. 

s 

7th,  8ch,  and  8th  hoan, 

no  change 

'. 

10            46 

47 

39.498 

do. 

do. 

0 

U             46 

46 

29.486 

do. 

do. 

0 

13            45 

46 

39.484 

do. 

do. 

0 

Deo0Oiber23- 

-Min.  44 

^    Bar.  39.418  at  9  A.  M 

> 

AnMHuit  of  raio  on  31al 

t  ss  .08;  on  23nd  == 

.73. 

March  21.  1842. 

MiniffiQDi  of  Thermometer, 

66«. 

6  A.  M.  67 

71 

39.050 

e. 

W. 

3 

7            68.6 

71 

29.073 

e. 

do. 

8 

8            68.6 

71 

39.080 

e. 

do. 

3    . 

9             68.5 

71 

29.100 

t. 

do. 

3 

10            73 

71.5 

29.084 

c 

do. 

3 

11             73 

71.5 

29.086 

e. 

do. 

3 

IS            76 

73 

29.062 

Clear. 

do. 

3  Cloada  only  in  8.    Dew  pt.  66 

1  P.  M.  77 

73 

39.020 

do. 

do. 

2  Wind  riaea  at  IJ  P.  M. 

8            78 

72.6 

38.996 

do. 

do. 

6 

3            79 

72.6 

28.984 

do. 

do. 

5 

4            79 

72.6 

28.980 

do. 

do. 

6 

5            78 

73 

28.976 

doi 

do. 

6 

6             74 

78 

38.986 

do. 

dow 

4 

7             73 

73 

38.990 

do. 

do. 

2  CamuIiinN. 

8             71 

73 

28.992 

do. 

do. 

1 

9            70 

73 

29.020 

do. 

do. 

1 

10             69 

72.6 

28.038 

i  Clear. 

do. 

2  A  few  thin  cloud*. 

1 1            67.6 

73.5 

29.064 

Clear. 

do. 

3 

12             66 

72 

39.060 

do. 

N. 

0                                              . 

Marah  S3— Min.  of  Ther.  48^'.    Bar.  29.196  at  9  A.  M.     Wind  N.  E.,  bat  clear. 

rom  TBB   JOUBHAL    OF   THB    FHAKKIiIK    IKSTrTDTE. 

•/?  Comparison  of  the  Mean  Temperature  of  the  Year  with  the 
Mean  Temperature  of  October  and  April.    By  C.  B.  Hayden. 

Pouillet,  in  the  meteorological  portion  of  his  El6m6ns  de  Physique, 
&c.,  anhounces  as  a  general  law  the  close  approximation  of  the  mean 
temperature  of  October  to  that  of  the  year,  and  asserts  that  the  for- 
mer may  be  regarded  as  a  substitute  for  the  latter,  and  quotes,  in  il- 
lustration, a  table  from  one  of  Humboldt's  Meteorological  Memoirs, 
which  sufficiently  confirms  the  law  for  the  contained  localities.  To 
ascertain  how  far  this  law  was  applicable  to  the  United  States,  the 
accompanying  table  was  compiled  from  data  furnished  by  the  North 
American  Almanac,  Army  Register,  and  such  other  sources  as  were 
most  readily  accessible.  This  table  includes  localities  from  a  wide 
area  of  country,  presenting  a  great  variety  of  climate,  not  only  as  de- 
pendent upon  latitude,  but  upon  literal  and  inland  situation.  The 
*  in  the  table  indicate  that  for  the  localities  to  which  they  are  annex- 
ed, the  mean  temperature  of  April  is  nearer  that  of  the  year  than 
the  mean  temperature  of  October;  and  as  this  number  amounts  to 
forty-one,  out  of  seventy,  localities,  or  about  fifty-nine  per  cent.,  it 
shows  an  important  variation  of  the  above-mentioned  law,  in  refer- 
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ence  to  the  United  States.  The  closer  approzimatioa  of  the  mean 
temperature  of  April  to  that  of  the  year,  seems  to  be  general,  not  only 
for  the  more  uniform  climate  of  the  coast  and  great  lakes,  but  the 
more  excessive  climate  of  the  interior,  as  well  as  for  the  northern  and 
southern  portions  of  the  Union — ^though  the  exceptions  in  favor  of 
October  are  most  numerous  in  the  middle  and  southern  States.  As  a 
general  rule,  the  mean  of  October  is  higher  than  that  of  April,  and 
both  are  lower  than  the  mean  of  the  year  in  the  United  States. 


LociJitiM. 

Mean  of 
Tear. 

Mean  of 
October. 

Mean  of 
ApriL 

Serieeof 
Oba. 
years. 

Obaanfen. 

Baltimore  * 

52.94 

54.87 

52.12 

8 

L.  Brantz. 

Salem* 

48.86 

51.34 

46.62 

43 

D.  Holyoke. 

Medfield  * 

46.48 

50.11 

43.18 

12 

D.  C.  Sanders. 

Eastport  * 

41.75 

46.08 

39.50 

2 

Burlington 

43.60 

47.70 

39.40 

■ 

Albany  * 

44.73 

42.32 

42.71 

Auburn,  N.  Y. 

* 

44.75 

40.71 

41.77 

Canandaigua,  N.  Y. 

43.78 

42.42 

51.44 

Cherry  Valley, 

•  m 

41.25 

37.91 

40,72 

CUnton 

u 

46.92 

48.89 

42.83 

Cortland  * 

ii 

42.04 

38.43 

40.45 

Dutchess  * 

u 

47.32 

45.24 

46.60 

Erasmus 

u 

47.73 

47.28 

46.21 

Fairfield  * 

u 

42.48 

37.53 

41.89 

Fredbnia  * 

u 

44.54 

41.54 

44.76 

Granville 

u 

45.88 

48.09 

42.04 

Hamilton  * 

u 

40.45 

35.98 

39.98 

Hartwick  * 

u 

44.92 

39.66 

45.38 

Ithaca  * 

u 

44.28 

40.21 

42.75 

Johnstown 

u 

42.31 

40.76 

38.62 

Kinderhook  * 

ii 

43.81 

40.39 

42.37 

Kingston  * 

it 

45.94 

43.58 

44.17 

Tiansinburgh 

u 

47.82 

46.73 

41.40 

Lewiston 

ii 

43.54  . 

40.27 

40.20 

Monroe  * 

it 

44.69 

40.84 

43.18 

* 

Montgomery  ♦ 

it 

44.25 

39.30 

41.74 

m 

k 

Newburgh  * 

ii 

45.73 

44.35 

45.26 

Oneida  * 

ii 

44.31 

40.16 

40.41 

Onondaga  * 

a 

45.16 

41.60 

42.81 

Oxford  * 

it 

42.80 

39.85 

41.44 

Pompey  * 

a 

40.18 

36.11 

39.21 

Redhook  * 

it 

46.11 

44.65 

46.28 

Rochester  * 

it 

44.01 

41.36 

42.92 

St.  Lawrence  * 

it 

40.78 

36.88 

40.01 

Schenectady 

it 

44.66 

43.27 

42.66 

Union 

it 

43.11 

40.51 

38.70 

Union  Hall 

it 

46.52 

45.47 

45.07 

Utica 

u 

40.89 

39.34 

37.81 

JPomlBtma* 
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LocaliUM. 

Mean  of 
Tev. 

Mean  of 

Oftolw. 

• 

Mean  of 
Aprtl. 

Sarintof 

Obe. 

yean. 

Obiferven. 

New  Orleans 

66.00 

65.11 

69.25 

1 

Dr.  Barton. 

St.  Louis 

54.35 

52.10 

58.55 

8 

9 

Fort  Howard  * 

45.282 

50.02 

43.25 

9 

5 

Army  Register. 

Port  Wolcott 

50.28 

54.20 

45.71 

5 

<( 

Fort  Columbus 

53.13 

55.85 

49.15. 

5 

^ 

Fort  Snelling  *.     ' 

45.77 

49.50 

42.49 

3 

u 

Fort  Preble  * 

46.92 

49.20 

45.01 

3 

u 

Fort  Niagara  * 

51.69 

58.94 

47.52 

2 

ii 

Fort  Brady 

41.84 

46.43 

37.20 

3 

it 

Fort  Armstrong  * 

51.57 

55.36 

51.29 

'3 

u 

« 

Fort  Monroe  * 

61.57 

57.58 

64.33 

6 

ii 

Fort  Vancouver 

51.75 

54.00 

46.00 

3    * 

ii 

Fort  Gibson*' 

62.90 

65.95 

61.28 

3 

ii 

Fort  Hancock  * 

41.21 

45.66 

43.84 

•      2 

ii 

Council  BluflFs  * 

51.80 

57.4  i 

47.95 

3    . 

ii    , 

West  Point 

52.74 

52.66 

50.54 

3 

u 

Washington 

55.68 

56.41 

53.71 

3 

ii 

Jefferson  Barracks  * 

57.77 

59,18 

56.12 

3 

ii 

Augusta  Arsenal 

65.24 

46.76 

64.29 

3 

u 

Petite  Coquille 

71.40 

73.10 

69.28 

3 

ii 

St.  Augustine 

72.24 

73.61 

68.68 

3 

ii 

Dover,  N.  H. 

44.50 

46.60 

48.70 

7 

A.  A.  Tuffis. 

Siimmerville,  6a. 

66.52 

68.00 

63.96 

1 

Dr.  Holbrook. 

Natchez 

67.50 

71.60 

74.90 

1 

Dr.  H.  Tooley. 

Bloomington,  Iowa, 

54.20 

60.70 

62.70 

1 

T.  S.  Parvin. 

Marietta  • 

51.80 

50.94 

52.49 

10 

§.  P.  Hildreth. 

Key  Wesfc 

76.50 

77.45 

74.50 

7 

S.  Whitehead. 

N&shville  * 

59.00 

62.30 

61.94 

2 

Prof.  Hamilton. 

Providence  * 

46.90 

51.32 

44.58 

2. 

Prof.  Caswell. 

Dartmouth  * 

40.10 

43.08 

37.63 

3 

Concord 

'43.37 

42.33 

45.60 

10 

M.  J.  Farmer. 

Savannah  * 

66.11 

68.60 

67.31 

2 

• 

^tnngtany  Va.,  May  24tfiy  1842. 


On  Fossil  Bones  found  on  the  Surface  of  a  liaised  Beach,  at  the 

Hocj  near  Plymouth,  By  Dr.  Moorjb. 
In  our  reports  of  the  Meeting  of  the  British  Association  at  Ply- 
mouth, {Athen.  No.  721,)  an  abstract  will  be  found  of  a  paper,  by 
Dr,  Moore,  on.  those  fossil  bones,  and  a  notice  of  the  objections  which 
were  made  to  the  author's  inferences.  In  the  memoir  read  to  the 
Geol(^ical  Society  on  the  5th  of  January,  the  substance  of  the  former 
communication  is  given,  but  its  principal  object  is  to  prove^-r  1^9  ThdX 
the  bones  could  not  have  been  derived  from  the  emptying  of  a  cave, 
bearing  all  the  evidence  of  having  been  deposited  where  they  were 
found  at  a  very  remote  period,  dJuBi  probably  long  before  they  could 

Vol.  IV,  3B9  8xmixt«— No.  2^— Avqust,  1S43.  9 
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have  been  affected  by  human  agency;  dqdly.  That  the  beach  with  as- 
sociated bones  could,  not  be  a  diluvial,  or  drift;  accumulation,  because 
it  resembles  in  character  a  modern  beach,  and  contains  marine  shells, 
and  because  the  bones  were  found  not  in,  but  upon,  the  deposit; 
3rdly,'  That  the  beach  did  not  result  from  glacial  action,  as  there  are 
no  indications  of  it  in  the  neighbouring  districts;  lastly,  he  maintains 
his  former  views  respecting  the  beach  having  been  raised  above  the 
le^el  of  the  sea,  and  at  a  period  about,  or  probably  more  recent  than, 
the  time  whsn  the  animals,  whose  remains  are  found  uppji  it,  disap- 
peared. Appended  to  the  paper  was  a  noXe  on  a  mass  of  limestone 
perforated  by  irregular  cavities,  considered,  by  Dr«  Buckland,.  to  be 
due  to  the  action  of  snails,  but  which  t)t.  Moore  conceives  were  form- 
ed by  pholades. — TVansaciions  Geological  Society.  Athensam. 


jln  €tccount  qf  the  Contortions  and  Faults  produced  in  the  Strata 
underneath  and  adjacent  to  the  Great  Embankment  across  the 
Valley  of  the  Brent  j  on  the  Line  of  the  Great  Western  Railway. 
By  Mr.  Colthurst. 

The  vegetable  soil,  on  which  the  embankment  was  thrown  up, 
rests  on  a  stratum  four  feet  thick,  of  brown  or  alluvial  clay,  under 
which  is  a  bed  of  gravel,  varying  in  thickness  from  ten  to  three  feet, 
and  the  whole  reposes  on  London  clay  of  the  usqal  characters.  The 
.surface  of  the  valley  at  this  part  gradually  slopes  towards  the  Brent, 
the  difference  of  level  between  the  southern  or  more  distant  side  of 
the  earthwork  and  .the  river,  being  about  twenty  feet  The  height  of 
the  embankment  is  fifty-four  feet  On  the  night  of  the  21st  of  Ma}% 
a  settlement  was  first  noticed,  and  in  the  morning  the  foundation  wa< 
discovered  to  have  given  way,  and.a  large  tnass  of  ground  fifty  feet 
long  and  fifteen  feet  wide,  to  have  protruded  on  the  south  side,  to- 
wards the  Brent  During  the  four  succeeding  months  this  mass  con- 
tinued to  increase,  and  ihe  disturbance  to  extend,  so  that,  at  the  end 
of  that  penod,  the  surface^  to  a  considerable  distance  from  the  base 
of  the  embankment,  had  assumed  an  undulated  outline,  and  the  sub- 
jacent strata,  where  they  were  cut  into,  exhibited  corresponding  ciu- 
vatures,  cracks,  and  overlappings  in  the  beds,  due  lo  horizontal  move- 
ments. In  the  earthwork  itself,  up  to  this  time,  the  only  evidence  of 
faiiurcj  in  addition  to  a  sinking  in  the  surface  of  fifteen  feet,  was  a 
large  crack  near  the  top,  and  on  the  side  opposite  to  that  in  which  the 
foimdation  had  yielded,  but  slanting  towards  the.  same  point  Pass- 
ing over  the  effects  gradually  produced  during  a  period  of  nearly 
twelve  months,  at  the  end  of  which  the  total  subsidence  had  exceeded 
thirty  feet,  and  the  swollen  ground  at  the  base  of  the- embankment 
had  attained  an  average  height  of  ten  feet,  with  a  range  parallel  to 
the  earthwork  of  nearly  four  hundred  feet,apd  an  occasional  horizon- 
tal displacement  of  fifteen  feet,  the  author  proceeds  to  describe  the 
liature.  of  the  curvatures  and  other  irregularities  produced  in  the 
strata  extending  two  hundred  and  twenty  feet,  or  froni  the  foot  of  the 
earthwork  to  the  Brent,  the  bank  of  which  was  forced  five  feet  in- 
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wards;  but  it  is  impossible  to  render  the  account  intelligible  without 
the  aid  of  diagrams.  The  remedy  applied  by  Mr.  Brunei  was  a  sup- 
plementary embankment,  or  terrace,  thrown  down  on  the  protruded 
mass;  and  it  has  proved  effectual.  In  the  second  part  of  the  paper, 
the  author  dwells  upon  the  magnitude  of  the  disturbing  effects  thus 
produced  by  human  agency,  and  asserts  his  belief  that  many  of  the 
distortions  visible  in  the  solid  strata  of  the  earth  may  have  been  pro- 
duced by  the  effects  of  ^perincumbent'  masses  thro«vn  down  upon 
them  by  the  ordinary  operations  of  nature;  but  while  he  advocates 
the  explanation  of  certain  geological  phenomena  by  means  of  pressure 
from  ^without,  be  does  not  deny  that  many,  and  more  especially  the 
most  considerable  irregularities  which  occur  in  the  structure  of  the 
earthy  may"  be  assigned  to  other  causes.    . .  '  ibid. 


Franklin  Institute. 


gOMMITTEE  ON  SCIENCE  AND  THE  ARTS. 
Spaulding  fy  IshertvobcPs  Cast  Iron  Rails  for  Railroads,  * 

The  Committee  on  Science  abd  the  Arts,  constituted  bj  the  Franklin  Institute  of  the  State 
of  Pennsylvania,  for  the  promotion 'oF.the  Mechanic  Arts,  tp  whom  was  referred  for  exami- 
nation the  model  and  drawings  of  Cast  Iron  Rails  for  Railroads,'  invented  by  Messrs. 
Spaulding  &,  Isherwood,  of  Owego,  New  York,  REPORT: 

That  they  have  attentively  examined  the  model  and  drawings  of 
this  rail,  which  have  been  submitted  to  the  Institute,  and  have  dis- 
cussed the  merits  of  the  invention. , 

They  find  that  this  c(Mt  iron  rail  consists  of  two  curved  ribs  in  a 
vertical  plane,  about  eight  inches  asunder,  and  upon:  the  upper  one 
reposes  a  tangent. bar,  on  which  the  wheels  run;  these  thcee  essential 
parts  are  connected  and  braced  by  a  system  of  radial  posts,  combined 
with  diagonal  brapes;  the  whole  being  cast  in  a  conjoined  mass,  in 
1  engths  of  ten  feet.  It  is,  in  fact,  a  cast  iron  arch  ( with  a  level  extrados) 
nine  inches  deep  at  crown,  and  twenty-one  sCt  spring,  the  skewbacks 
being  joined  by  a'^vrought  iron  tie-bar  upon  the.  chord,  to  secure  suf- 
ficient abutment. . 

The  quantity  of  materials  required  for  a  mile  of  single  track  railway, 
upon  this  plan,  with  a  pile  foundation,  as  calculatedby  the  inventors 
themselves,  would  be: 

140  tons  of  ciist  iron^ 
20  tons  of  wrought  iron^ 
1056  oak  piles j^{  II  to  17  inches  diameter. 

*  Ao  isometrical  engraving  of  the  east  iron  rail  ander  consideration,  will  be  foond  in  the 
American  Railroad  Journal,  for  July  16th,  1841,  accompanied  by  a  very  lucid  description, 
written  by  the  inventohi  themselves,  and  this  engraving  and  description  have  been  farther 
eircolated  through  (he  country  in  a  descriptive  memoir,  issoed  in  pamphlet  form,  by  Messrs. 
Spaulding  db  Isherwood,  for  the  information  of  the  public.  Those  who  feel  an  intefest  in 
tftwi  matter  can  easily  refer,  either  to  the  valuable  periodical  above  mentioned,  or  to  the  de- 
scriptive pamphlet  of  the  inventors— copies  of  which  they  would,  donbtlessr-fntnish,  for  the 
infomwtioii  of  any  who  might  oootempliile  the  nse  of  their  rail.  Cox*  Pub'. 
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Hie  amount  of  wrought  iron  was  originally  designed  to  be  fifteen 
tons  per  mile^  but  additional  cross  ties  have  since  been  judicioudy 
proposed  by  the  projectors,  to  strengthen  die  rail  against  lateral  action. 

In  the  Railroad  Journal,  for  July  iSth,  1841,  we  find  a  detailed  ac- 
count  of  this  raH  (as  originally  projected,)  illustrated  by  a  very  ludd 
isometrical  drawing,  which  seems  to  render  unnecessary  a  more  par- 
ticular description  by  us; .and  to  this' we  refer  those  who  wish  to  ex- 
amine.more  mihutely  into  its  ^structure. 

A  railway  constructed  upon  this  plan' would  consist,  in  chief,  of  a 
series  of  cast  iron  arches,  often  feet  span  and  one  foot  rise — each  line 
of  rails  forming,  indeed,  a  continuous  arched  bridge^  in  which  the 
thrusts  of  the  separate  arches  would  be  neutralized  by  ttie  chord 
bars,  and  which  would  b'e  kept  in  place  laterally,  by  direct  and  diag- 
onal transverse  ties,  of  wrought  iron. 

This  raode-'of  constructing  bridges  of  cast  iron,  is  not  novel;  it  is,  iu 
fact,  the  same  in  principle  as  that  executed  in  the  bridge  which  car- 
ries the  London  and  Birmingham  Railway  over  the  Regent's  Canal, 
near  Chalk  Farm;  and  the  same  idea — that  of  springing  arches  ot 
cast  iron  from  wrought  iron  tie-bars,  secu^  to  their  skewbacks — has 
been  put  in  practice  on  other  English  railways.  (See  Brees'  Railway 
Practice,  and  Simms'  Public  Works  of  Great  Britain.) 

But  the  actual  application  of  the  trusses  of  such  bridges,  in  a  con- 
tinuous line,  to  form  the  rails  of  railways,,  is  nei«?,, (though  the  mere 
suggestion  of  a  similar  plan  has  been  before  made,* )  and  upon  tliis 
adaptation  of  a  known  method  of  construction  to  a  new  use,  must  rest 
fhB  claim  to noveltyofihe  rail  under  consideration. 

Messrs.  Spaulding  &  Isherwood  propose  to  establish  their  cast  iron 
superstructure  upon  founaations.  of  oak  piles,  each  from  eleven  to 
seventeen  inches  in  diameter,  and  to  be  firmly  driven  by  a  ram  of 
1900  lbs.,  with  twenty-eight  feet  fall. 

In  answer  to  a  letter  addressed  by  us  to  the  inventors,  they  state: 
that  twenty  feet  lineal  of  single  track,  upon  this  plan,  has  been  for 
eight  months  in  use,  upon  the  Ithaca  and  Owego  Railroad,  daily  tra- 
^veled  at  a  pace  exceeding  ten  miles  an  hour,  by  an -eleven  ton,  six- 
wheeled  locomotive,  with  passengers  and  freight  in  trains  of  ninety 
tons  average  weight — amounting  in  all  to  abpi^t  24,000  tons  gro^, 
transported  over  these  rails;  that  ho  rails  have  yet  broken;  that  the 
piles  do  not  settle;  that  the  freight  referred  to  was  carried  in  cars 
without  springs:  and,  that  this  part  of  the  track  remained  Wholly  free 
from  snow,  when  other  portions  of  the  same  road  were  deeply  cov- 
ered. 

The  inventors  also  inform  u^,  that,  wifh  an  hydraulic  press,  they 
tested  the  strength  of  two  patterns  of  their  rail — each  of  ten  feet  span. 

Th^  first y  weighing  sixty  pounds  per  yard,  brojce  in  its  lower  arch, 

under  a  weight  of  twelvfe  tons;  but  the  upper  arcli  and  chord  bar 

» 

*  Some  yeara  Ago,  Henry  R.  Campbell,  Civil  Engineer,  of  this  city,  proposed  to  oee  each 
■eparate  trass  o/  a  cast  iron  bridge  as  the  sustaining  part  of  a  line  of  wrought  iron  rails— de> 
signing)  in  this  manner,  to  pass  the  Schuylkill  river,  near  the  city,  with  spans  of  125  feet; 
which,  Kke  those  of  the  plan  before  us,  were  to  be  retained  in  poaiiion  laterally,  by  wrooghi 
iron  tie-bai%  and  which  was  eqoally  to  be  without  a  floor« 
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were  not  brokeO)  until  the  latter  (ooe  inch  in  diameter)  was  torn  asun- 
der by  augmentiBg  the  strain. 

The  secandf  weighing  seventy-eight  pounds  per  yard,  (the  same  as 
those  in  trial  on  the  Ithaca  and  Owego  Railroad,)  and  having  a  one 
and  a  half  inch  chord  bar,  sustained  twenty,  but  fractured  in  its  lotoer 
archi  vi^  twenty-two  tons  weight^-though  even  then  it  did  not  fall 
down. 

These  experiments  show  tiiat  this  rail,when  of  the  weight  of  sev- 
enty^ight  pounds  to  the  yard  lineal,  possesses  abundant  vertical 
strength  for  railway  purposes,  and  its  practical  use  upon  the  Ithaca 
and  Owego  Railroad — as  &r  as  it  has  gone — ^is  quite  satisfactory,  as 
we  sure  informed,  though  we  have  also  received  intelligence,  from  a 
eorrect  source,  that  in  a  similar  experiment  tried  upon  the  New  York 
and  Erie  Railroad,  two  rails  were  fractured  at  the  ends,  after  a  very 
brief  use  indeed;  and  it  is  evident  that  the  amount  of  the  passing 
trade,  in  the  former  case,  has  not  yet  been  sufficient  to  fully  test  its 
merits. 

As  this  structure  is  designed  to  stand  in  relief,  about  two  feet  clear 
of  the  ground,  no  one  in  a  northern  climate  will  lose  sight  of  the  ad* 
vantage  it  will  therefore  possess  in  being  easily  kept  clear  of  snow ; 
and  in  the  passage  of  small  streams,  or  such  as  are  not  exposed  to 
heavy  drift,  this  railway  will  form  a  bridge  for  itself,  without  requir- 
ing the  aid  of  a  particular  building  for  its  use. 

In  curves,  these  rails  will  form  a  succession  of  chordjS  of  ten  feet, 
and  as  piles,  or  any  similar  supports,  of  less  base  than  altitude,  pre- 
sent of  themselves  but  little  lateral  stability,  it  would  seem  probable 
]hat  the  constant  impinging  of  the^  wheels  in  the  multangular  line 
formed  by  the  series  of  chords — especially  in  curves  of  small  radii — 
would  render  the  maintenance  of  the  way  difficult  in  such  places,  if, 
indeed,  fracture  did  not  result  from  this  action,  (notwithstanding  the 
transverse  ties,)  owing  to  the  apparent  weakness  of  the  rails  in  the 
centre;  but  actual  experiment  alone  caji  determine  what  value  there 
is  in  this  objection. 

The  great  depth  of  the  rail  at  the  skewback,  will,  in  case  of  the 
subsidence  of  any  pile — ^the  rail  revolving  upon  the  opposite  spring- 
ing line  as  a  fulcrum — cause  the  adjacent  joints  to  open  at  top,  to  an 
extent  atleast  double  of  what  would  result  from  the  same  settlement 
in  an  ordinary  rail  on  detached  bearings,  three  feet  asunder;  besides, 
bringing  a  strain  on  the  subsiding  joint  well  calculated  to  produce 
fracture.    All  which  is  certainly  objectionable. 

The  risk  of  accident  upon  a  decaying  pile  road,  laid  with  these 
rails — in  consequence  of  their  elevation  from  the  ground — ought  not 
to  be  overlooked;  for  experience  shows  that  in  the  general  repairs  of 
railways,  timbers  are  not  always  renewed  before  they  fail,  though  life 
should  pay  the  forfeit  of  neglect:  and  hence  it  would  seem,  that  a  duo 
regard  to  public  safety  would  require  that  the  timbers  of  such  roads 
should  be  (if  possible)  protected  from  decay;  but  this  would  consider- 
ably enhance  the  cost  per  mile. 

If  within  reasonable  limits  of  cost,  the  consecutive  arches  of  such  a 
structure  could  be  established  upon  solid,  unyielding,  and  indestructi- 

9» 
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ble  piers,  it  would  then  become  an  economical  cast  inm  bridge, 
a  series  of  small  spans,  and  its  complete  mcceas  on  tangent  Hn» 
could  not  be  doubtful;  but  the  Committee,  as  at  present  advised,  are 
strongly  inclined  to  the  belief  that,  under  the  usual  circumstances  of 
railways,  it  would  be  difficult,  if  not  impracticable,  to  procure,  at  a 
sufficiently  moderate  expense,  that  stability  of  foundation  which,  in 
their  view,  seems  indispensable  to  the  success  of  such  a  plan. 

Finally,  we  will  conclude  by  observing,  that  as  the  most  serious 
objections  to  this  rail  involve  considerations  of  comparative  working 
cost,  and  as  these  can  only  be  determined  by  experiments  on  a  suffir 
dent  practical  scale,  we  hope  that  the  means  will  be  afforded  by 
some  of  our  railway  companies,  to  enable  such  trials  to  be  made  un- 
der the  direction  of  the  ingenious  projectors — ^both  on  short  curves 
and  high  embankments,  and  in  the  passage  of  streams — ^for  the  rail  in 
question  evidently  has  enough  vertical  strength,  and  possesses  other 
important  advantages,  sufficient  to  recommend  it  for  impartial  exper- 
iment; but  though  there  is  strong  reason  to  hope  for  successful  results, 
the  Committee  are  not  yet  prepared  to  advise  its  general  employ- 
ment upon  railways. 

By  order  of  the  Committee, 

^^pril  \Ath,  1842. .  Wiio^iam  Hamilton,  Actuary. 

Note  by  one  of  the  Collaborators, 

The  successful  application  of  cast  iron  to  form  the  rails  of  railways 
— which  is  even  now  a  desideratum — will,  when  the  admission  of 
foreign  railway  iron,  dutyfrecj  shall  cease,  evidently  become  of  such 
importance  in  this  country,  that  the  experiments  upon  Spaulding  & 
Isherwood's  ingenious  cast  iron  rail,  which  are  now  in  progress  vol 
the  state  of  New  York,  have  deservedly  excited  considerable  interest. 
Its  vertical  strength  is  unquestionable — ^indeed,  far  superior  to  that 
of  any  rolled  iroti  rail,  of  the  same  weight,  now  in  use — and  it  is  to 
be  hoped  that  those  gentlemen  will  persevere  in  their  trials  and  modi- 
fications of  the  pattern,  until  the  properties  of  the  invention  shall  be 
fairly  developed  by  practice. 

To  enable  the  cost  of  this  cast  iron  superstructure  to  be  compared 
with  that  of  the  seventeen  railway  tracks  of  rolled  iron,  of  which  ve 
compiled  an  estimate  in  the  last  volume  of  this  Journal,  page  158,  the 
following  is  submitted: 

Estimate  of  the  probable  Cost  of  a  Mile  of  Single  TVack  Railway y 
upon  the  Cast  Iron  t^rchplan  of  Messrs,  Spaulding  ^  Isherujood. 

140  tons  of  cast  iron,  from  the  Blast  Furnace,  delivered 

upon  the  line  of  road,  at,  say  845,  per  ton,  « 96300  00 

eo  tons  of  wrought  iron,  ties,  &c.,  complete,  at,  say 

jdOOperton, .     a.   2000  00 

1056  oak  piles,  including  delivering,  driving,  &c.,  and 

laying  the  superstructure,  as  estimated  by  Messrs.  S. 

&  I.,  conformably  to  the  known  expense  of  piled  roads,  »   1500  00 

Total, » 119800  00 
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If  this  estimate  is  not  incorrect^  it  would  seem  that  the  east  iron 
arched  railway  is  likely  to  be  more  economicali  in  first  cost,  than  the 
usual  superstructure  of  rolled  iron  edge  rails— to  ihe  extent,  at  least, 
of  the  saving  in  embankment,  drainage,  &c.,  which  may  be  effected 
by  the  former.  M. 

CalderheacPs  Carpet  Loom. 

The  CommiUee  od  Scienoe  and  the  Arti,  eonititatod  bj  the  FnoUin  loatatote  of  ihe  Slate 
of  Peoneylf  ania,  for  ihe  promotion  of  the  Mechanic  A.rta,  to  whom  was  referred  for  exami- 
nation an  improyement  in  the  Loom  for  weaving  Carpets,  &c^  invented  by  Mr.  Alexan- 
der Calderhead,  of  Philadelphia,  Pennsylvania,  REPORT: 

That  Mr.  Calderhead's  loom  is  a  material  modification  and  simpli- 
fication of  the  Jacquard  and  other  draw  looms,  for  weaving  carpets 
and  other  figured  cloths.  It  dispenses  with  all  machinery  above  the 
working  parts  of  the  common  loom,  and  is  thereby  so  reduced  in 
height,  that  it  may  readily  be  placed  in  a  common  apartment  without 
requiring  the  removal  of  the  ceiling.  The  harness  consists  simply  of 
heddlesj  or  heilds,  made  of  wires,  about  twenty-four  inches  long,  and 
each  pierced  with  an  eye,  for  a  thread  of  the  warp  to  pass  through, 
in  place  of  the  mails,  twine,  and  leads,  of  the  Jacquard  harness.  The 
heddles  work  vertically,  in  holes  through  two  boards,  oj;  plates,  re- 
sembling cumber-boards,  the  upper  of  which  may  be  called  the  rest- 
boardy  and  the  lower  the  guide-board.  The  heddles  iiave  each  a 
head  at  the  top,  which  prevents  their  falling  through  the  rest-board, 
and  enables  it  to  raise  them  when  raised  itself.  The  cylinderj  or 
trunk,  L3  a  four  or  six-sided  long  and  slender  box,  with  pivots  at  the 
ends,  and  it  extends  horizontally  across  the  whole  width  of  the  loom 
directly  beneath  the  heddles;  it  is  pierced  on  each  side  with  holes  cor- 
responding to  those  of  the  cumber-boards,  and  the  pattern-cardsj  or 
apron,  rest  upon  it,  and  revolve  with  it — so  that  when  the  cylinder  is 
raised  and  the  rest-board  lowered,  the  blanks  of  the  card  raise  the 
proper  heddles,  while  the  remaining  ones  drop  through  the  holes  of 
the  card,  and  of  the  cylinder  beneath  it,  to  form  the  sheed,  or  open- 
ing, for  the  shuttle  to  pass  through.  Thus  the  width  of  the  sheed  is 
equal  to  the  distance  which  the  heddles  penetrate  into  the  cylinder, 
and  the  upper  and  under  threads  of  the  warp  are  stretched  alike. 
The  cylinder  turns  on  bushes,  in  a  frame  which  slides  vertically,  and 
which,  being  raised  by  levers  connected  with  the  treadle,  raises  the 
cylinder.  But  the  cumber-boards  slide  vertically  and  separately  in 
the  same  frame,  and  the  cylinder  as  it  rises  lifts  the  guide-board,  with 
a  part  of  the  heddles;  but  the  sliding  frame  acts  upon  two  levers,  sup- 
ported from  the  cross-beam  above,  and  thereby  lowers  the  rest-board, 
and  allows  the  proper  heddles  to  descend  into  the  cylinder.  The 
guide-board  is  suspended  from  the  rest-board,  so  that  it  cannot  fall 
too  far  below  it  when  the  cylinder  descends ;  and  by  means  of  a 
wheel  at  the  end  of  the  cylinder — having  as  many  inclined  teeth  as 
the  cylinder  has  sides,  and  these  teeth  acted  upon  by  a  kind  of  ratchet 
hooking  against  them — ^the  cylinder  as  it  descends  is  turned,  so  as  to 
bring  the  next  side  uppermost,  and  bring  the  next  figure  of  the  pat- 
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t^rti  cards  into  operation  when  the  cyiioder  is  raised  again.  By 
means  of  a  like  wheel  on  the  other  end  of  the  cylinder^  its  motion 
may  be  reversed,  and  the  pattern  moved  in  the  opposite  directioo. 

The  Committee  believe  the  whole  ^contrivance  above  described  to 
be  original,  and  exceedingly  simple,  ingenious,  and  effective,  costing 
Jess  than  -the  machinery  for  which  it  is  proposed  as  a  substitute,  in 
the  outset,  and  producing  a  considerable  saving  in  subsequent  repairs 
of  the  twine  required  in  other  harnesses.  The  inconvenience  arising 
from  the  stretching  of  the  twine,  is  in  this  loom  entirely  avoided.  It 
is  alike  adapted  for  cumber  work,  where  the  figure  varies  throughout 
the  whole  width,  and  point  work,  where  the  figure  is  symmetricaL 
It  may  be  used  for  fabrics  of  two  or  more  plies,  or  thicknesses,  and 
requires  for  them  merely  a  single  pattern.  The  only  objection  to  its 
use  which  has  occurred  to  the  Committee,  is,  that  the  fly  or  downy 
matter  from  the  warp  may  in  time-clog  the  cylinder;  but  if  this  should 
be  the  case,  that  part  may  be  easily  removed  and  cleaned  out,  and 
there  is  little  reason  to  apprehend  any  difficulty  from  thb  source. 
The  committee  would  warmly  recommend  this  invention  to  all  man- 
ufacturers of  carpets  and  figured  fabrics,  while  they  accord  high 
praise  tp  the  meritorious  inventor. 

By  order  of  the  Committee, 

June  9/A,  1842.  William  HamiIton,  Actuary. 
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FOR   TRS   JOUnVAL   OF   THB   FSAVKLIK    IKBTITVTC. 

On  the  Comparalire  f^aitte  of  various  forms  of  Chimney  Caps 
and  yenlilators.     By  Thos.  Ewtbank  and  J.  L.  Mott. 

To  THE  Committee  on  Publication: 

Gentlemen — The  following  experiments  by  Jordan  L.  Mott,  Esq., 
and  myself,  are  submitted  for  insertion  in  the  Journal  of  the  Franklin 
Institute.  Yours,  respectfully, 

New  Yorky  July  U/,  1842.  Thomas  Ewbank. 

The  object  of  these  experiments  was  to  determine  the  comparative 
•value  of  various  forms  of  chimney  caps  and  ventilators.  To  do  this 
with  a  tolerable  degree  of  precision,  a  uniform  current  of  wind  of  suf- 
ficient volume  and  force,  was  necessary;  and  it  was  equally  requisite 
that  the  model  of  every  cap  tried  should  be  placed  in  the  same  favor- 
able position  in  the  experimental  current.  We  endeavored  to  realize 
these  conditions  in  the  following  manner:  In  Mr.  Mott^s  iron  foun- 
dry three  cylindrical  bellows,  each  twenty  inches  diameter,  and  thirty 
inches  stroke,  are  employed;  the  pistons  are  moved  alternately  by  a 
triple,  or  three  throw,  crank.  From  these  bellows  the  serial  current, 
or  blast,  was  derived;  the  wind  from  all  of  them  was  conveyed  about 
twenty  feet  through  a  five  inch  pipe,  Where  it  issued  in  a  horizontal 
direction  through  the  tube  A,  whose  orifice  was  three  inches  in  diam- 
eter. To  render  the  blast  as  equable  as  possible,  the  steam  engine 
that  worked  the  beltows  was  kept  going  at  a  uniform  speed  daring 


Ckimtuy-  Copt  and  VentUaton.  105 

tbe  time  occupied  in  experimenting.  I^e  blaat,  hanever,  liras.  not, 
after  all,  Tery-UDifarm,  and  the  consequence  was  a  ti^ht^osciU^tipn 
of  the  water  in  the  gai^  that  measured  \he  results. 


Eight  inches  from  the  open  end  of  the  blowing  pipe,  A,  a  glass 
tube,  fi,  an  inch  and  a  quaher  bore,-  and  twenty-eight  inches  long, 
was  secured  in  a  frame.  Its  lower  end  descended  into  a  vessel  -of 
water,  as  represented,  and  to  tts'upp^r  end  was  fixed  a  ferrule,  i,  of 
tin  plate.  To  this  feri'ule  the  vertical  tubes  of  the  caps  were  accu- 
rately filled,' so  as  to  be  slipped  on  and  off  without  disturbing  B.  The 
models  were  made  df  tin  plate,  and  the  vertical  tubes  attached  to 
them  were  all-  of  the  same  ditnensions,  viz.-  U  inch  long  and  1-^*^ 
inch  bore.  The  glass  tube  which  may  be  supposed  to  represent  a 
chimney,  was  designed,  as  the  reader  will  have  already  perceived*  tO 
measure  tbe  degrees  of  rarefaction  produced  within  it  by  the  caps — 
the  ascent  of  the  fluid  indicating  the  effect  of  the  blast  of  wind  on 
each.  I^xcept  when  otherwise  noticed,  the  axes  of  the  caps,  or  hor- 
izontal tubes,  were  made  to  coincide  with  that  of  the  current.  With 
the  view  of  verifying  the  general  results,  and  to  detect  aiiy  variation 
in  the  force  of  the  blast,  from  slight  changes  in  the  speed  of  the  steam 
engine,  the  ei^periments  with  each  cap  were  repeated,  at  short  inter- 
vals of  time,  but  no^ery  obvious- changes  in  the  results  here  recorded 
were  observed, 

ExpEBiMSMT  I,— ^The  first  experiment  was  with  the  tube  B,  as  fig- 
ured in  the  cut.  It  was  raised  till  the  orifice  of  the  ferrule  was  in  the 
centre  of  the  blast;  but  in  no  part  of  the  current  was' any  rarefaction 
produced.  The  water  was  neither  elevated  nor  depressed  within  the 
tube.  Had  the  upper  end  been  inclined  towards  A,  wind  would  have 
entered  and  displaced  the  water  from  the  bottom  of  the  tube ;  and,  on 
the  other  baud,  had  it  been  inclined  in  the  opposite  direction*,  a  slight 
ascent  of  the  fluid  would  have  followed ;  bat  it  was  riot  deemed  of  suf- 
ficient importance  to  try  either. 

BxFBRiHENT  II. — The  tube  C  was  now  slipped  on  the  ferrule  in 
the  position  in  which  it  is  figured.  It  will  be  perceived  that  at-  tbe 
side  away  from  the  blast,  a  portion  is  removed,  as  if  to  form  with  a 


106      PracHeal  and  Theoretical' Meehanka  and  Chemuiry^ 


tube  a  mitred  joints  or  a  right  angled  elbow.  With  this  de- 
vice the  water  rose  in  B  from  1|  to  2h  inches  above  its  level  in  the 
vessel.  By  turning  the  open  part  of  C  tiU  it  was  nearly  parallel  witli 
the  blast,  little  or  no  chapge  in  the  extent  of  rarefaction  took  place. 

ExFEBXMENT  III. — D nvAS  ncxt  tfied.  It  consisted  of  two  tubes 
like  C,  united  at  right  atigles.  When  the  horizontal  branch  was  in 
the  direction  of  the  current,  the  water  oscillated  in  the  tube  from  U 
to  2i  inches.  '  Upon  turning  the  cap  till  its  axis  formed  an  angle  of 
45  degrees  with  that  of  the  current,  the  Uquid  column'  rose  to  3i 
inches;  and  when  the  angle  was  90  degrees,  the  water  fell  to  2j 
inches;  An  elevation,  however,  greater  than  was  obtained  when  the 
cap  ranged  with  the  blast.  The  cap  was  nett  turned  to  its  first  posi- 
tion, and  a  conical  tube,' six  inches  long  and  two  inches  diameter  at 
its  wide  end,  added  to  it,  as  figured  at  E.  To  our  surprise,  no  fur- 
ther elevation  Of  the  fluid  took  place.  ^The  central  current  of  the  blast 
being  received  against  that  part  of  the  vertical  tube  opposed  to  it, 
was,  probably,  too  strongly  deflected  to  allow  other  portions  of  the 
current  to  sweep  close  around  the  horizontal  branch.  Had  the  cap 
D  resembled  the  one  marked  F,  there  can  be  i^o  doubt  of  the  efiect 
being  increased^  as  the  wind  would  then  embrace,  and  ii!npinge  upon, 
a  larger  surfece.  *  Unfortunately  we  had  ndt  prepared  any  models  of 
cylindrical  caps  at  variops  angles,  i.  e.,  where  the  caps  proper  were 
inclined  upwards  like  F.  The  next  figure  exhibits  an  apj^roach  to 
this  plan,  and  when  compared  with  C,  which  it  so  neariy  resembles, 
exhibits  a  decided  improvement. 

Experiment  IV. — ^The  cap  G  consists  of  a  vertical  tube,  with  a 
head  piece  extending  over  three-fourths  of  .its' upper,  or  discharging, 
orifice.  The  back  pf  the  hood,  which  receive$  the  blast,  forms  an 
angle  of  about  30  degrees  with  the  side  of  the  pipe  to  which  it  is  at- 
tached. This  cap  raised  the  water  in  B  from  3i  to  4i'  inches,  being 
double  the  elevation  which  C  produced.  Deviating  the  position  of 
the  opening,  with  regard  to  the  current,  diminished  the  eflfect. 

Experiment  V. — The  conical  cap  H  was  now  placed  in  the  blast, 
upon  which  the  fluid  ascended  in  B  from  2h  to  3i  inches.  Three  mo- 
dels of  this  cap  were  tried;  they  were  all  of  the  same  diameter  at  the 
mouth,  and  the  vertical  tubes  were  attached  to  them  at  the  same  dis- 
tance from  the  mouths, viz:  three-eighths  of  an'inch;  but  their  lengths 
varied,  being  respectively  3, 3|,  and  3  J  inches.  There  were  no  very  ob- 
servable variations  in  the  altitude  of  the  liquid  coniou^  produced  by 
them,  but  the  only  one  that  raised  it  to  3i  inches  was  the  longest— ^he 
one  last  named.;  When  the  mouths  were  turned  till  the  axes  of  the 
cones  formed  an  angle  of  about  45- degrees  with  that  of  tl^e  blast,  the 
water  commonly  fell  in  the  tube,  though  ^ot  imifortnly  so;  but  what 
appeared  singular,  when  the  axes  of  the  cones  were  at  90  degrees 
with  the* current,  the  water  actually  pse  to  4i  inches!  On  several 
trials  this  unexpected  result  followed. 

Experiment.  VI. — The  next  experiment  was  with'  the  cap  fig- 
ured at  I.  .The  model  was  made  from  caps  on  sale  in  the  city. 
The. o^ter  pipe,  or  case,  was  4i  inches  long  and  H  inches  bore.   The, 
S  was  three-foiuths  of  an  ioch  bore,  iind  with  the  conical 
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ajutage  to  catch  the  wind^  fth  inches  long.  This.cap  raised  the  water 
4^  inches.  .When  its  axis  was  a  little  inclined  to  the  blast,  no. sen* 
sible  change  in  the  elevation  of  the  water  in  B  followed;  but  when 
the  angle  with  the  axi»  of  the  blast  was  at  45  degrees,  the  water  f<^ll 
to  3i  inches,  and  at  90  (degrees  the  water  stood'only  at  half  an  inch. 
(This,  and  the  remainder  of  the  figures,  are  in  section.) 

Experiment  VII. — The  inventor  of  the  last  cap  has  applied  near 
its  open  end  (by  two  Or  three  strips)  a  cone,  as  represented  at  J.  Th^ 
object  of  this  is  to  prevent  cyrrents  of  wind  entering  that  end,  and  so 
driving  the' smoke  down  the  chimney,  instead  of  drawing  it  up.  To 
ascertain^  the  effect  of  this  arrangenaent  on  the  exhausting  power  of 
the  cap,  the  model  J  was  made  in  alt  respects  the  same  as  I,  the  cone 
excepted.  On  applying  it  to  the  current,  the  water  rose  in  B  to  an 
elevation  little  more  than  half  of  that  produced  by  I,  being  only  2i 
inches.  Whei\  the  cap  was  turned  to  45  degrees^  the  water  fell  to  li 
inches,  and  at  right  angles  it  sunk  to  a  level  with  that  in  the  vessel. 
This  effect  might  in  some  degree 'have  been,  anticipated,  since  the 
wind  would,  in  being  thrown  from  the  sides  of  the  tube,  be  apt  to 
catch  hold  of  the  cohcy-and  be  turned  into  the  cap.  On  this  account, 
the  base  of  the  cone  should  not  project  in  t,he  lea,st  degree  over  the 
mouth.    The  cone,  too,  retards  the  free  exit  of  the  smoke. 

!Bxp£BiMENT  VIII.-{— The>next  devices  tested  were  such  as  I  have 
applied  to  charge  siphons,  and  also  for  producing  a  vacuum  by  cur- 
rents of  steam — the  model  marked  E  consisting  of  a  horizontal  and 
perpendicular  tube  pf  the  same  bore,  united  at  right  angles.  The  hor-  * 
izontal  one  was  2h  inches  long.  On  placing  this  cap  on  the  glass  tube, 
no  rise  of  the  water  took  place,  but  rather  the  reverse,  for  portions  of 
wind  descended  and  drove  out  the  water  occasionally.  When  the 
axis  was  inclined  nearly .  45  degrees,  to  the  blast,  the  water  rose  four 
inches.    At  right  angles  it  was  at  two  inches. 

A  projecting  piece  was  now  placed  within  the  cap,  so  as  partly  to 
cover  the  orifice  of  the  perpendicular  tube;  (see  next  figure,  marked 
L.)  On'  trying  this,  the  water  rose  4i  mches^,  inclining  the  cap  raised 
it  to  Si  inches;  as  the  projecting  piece  retarded  the  current  through 
the  tube,  it  was  pressed  down  to  make  the  passage  way  largOr^  upon 
which  the  water  rose  a  litt^e  higher.  Various  conical  ajutages  were 
now  tried,  as  figured  at  M>  and  with  one  six  inches  long,  and  two 
inches  diameter  at  the  wide  end,  the^  water  rose  8)  inches. '  No  ad- 
ditional rise  of  the  column  was  obtained  by  changing  the  position  of 
the  cajp  within  the  current. 

Experiment  IX. — The  same  cap  was  now  tried  again^  but  with 
the  projecting  piece  entirely  removed,  (see  N.)  'The  water  now  rose 
15  inches^  and  oscillated  from  13  to'  15.  A  short  conical  tube,  whose 
mouth  flared  ou(  to  two  inches,  was  ]\ext  inserted  into  the  small  end 
of  the  cap,  with  a  view  to  draw  more  air  through  it;  this  caused  the 
liquid  column  to  ascend  at  once  to  18  inches.  A  longer  tube/  whose 
mouth  reached  to  the  orifice  of  A,  caused  the  water  to  rise  entirely 
out  of  the  tube— 28  inches!  These  increased  effects,  it  will  be  re- 
membered, are  caused  by  an  interior  and  exterior  blast — ^the  wind 
sweeping  over^  as  well  as  ihroughf  the  cap. 
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ExPERiMSMT  X.-;^A  cap^  pTedwly  the  same  as  the  last,  except  the 
hoiizoBtal  one,  being  li  inches^borey  and  as  figured  at  0,  raised  the 
water  to  18  inches,  and  kept  it  oscillating  from  16  to  IS.  The  short 
diverging  mouth  piece  mentioned  above,  was  applied  to-  the  receiving 
end  of  the.  cap,  and  raised  it  from  22  to  24  inches! 

-  Frbm  these  experiments  it  would  seem  that  a  chimney  cap,  or  ven- 
tilator, made  like  th6  last  figure,  is  very  far  superior  in  its  etfects  to 
any  other  yet  known;  and,  what  is  of  some  consequence,  the  form  is 
almost  as  simple  as  the  simplest  A  diverging  tube'' might  be  attach* 
ed  to  the  end  which  receives  the  current,  but  the  mouth  of  this  should 
not  ereatly  exceed  the  diameter  at  the  junction  with  the  vertical  tube; 
if  it  did  so,  it  would  diminish  jthe  effect  of  the  ^wind,  in  sweeping  along 
the  sides  of  the  discharging  branch.  The  under  side  of  the  receiving 
end  of  the  cap  should  project  beyond  the  upper  one,  in  order  to 
catch  the  descending  currents  more  reddily.  This  feature  is'  figured 
at  N  and  0. 

Perhaps  some  readers  of  the  Journal  may  find  time  to  repeat  and 
extend  these  experiments.  There  are  several  old  chimney  caps  which 
have  not  been  included,  especially  revolving  ones.  At  the  first  &vor- 
able  opportunity,  we  will,  if  not  anticipated,  pursue  Uie  subject 
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;  Fessels.  < 

The  small  steam  engines  fitt.edin  the  "Vernon'^  and  "Earl  of  Hard- 
wicke"  Indiamen,  to  try  the  advantage  of  small  auxiliary  power  to 
propel  merchant. ships  during  calms  and  light  winds,  have  been  re- 
moved. This  experiment  may,  therefore,  be  considered  a  failure,  for 
although  Iqss  time  was  occupied  in  the  voyage,  thq  loss  of  room  for 
freight,  together  with  the  expense,  more  than  counterbalanced  the  ad- 
vantages. 


New  and  Simple  Method  of  Obtaining  Mezotint  Grounds. 

It  gives  me  some  pleasure  to  be  able  to  announce  that  I  can  form 
a  tolerably  good  mezotint  ground  on  a  plate,  by  passing  it  along 
with  a  piece  of  common  sand-paper  five  or  six'  times  through  the 
rolling  printing  press,  with  rather  a  tight  pressure.  The  depth  of 
color,  when  printed  from,  does  not  quite  possess  the  ipitensity  of  those 
executed  in  the  usual  manner;  hut  the  niistbod,  answers  exceedingly 
well  for.  prints  which  it  is  intended  to  finisH  in  colors. 

I  remain,  &c. 

'LAUR£jBrt£  Bruntok. 

ilibrcA  14, 1842.  M6ch.M««. 


Walker'a  IfydrauKe  Engine. 
Mr.  Walker's  apparatus  depends  for  its  action  upon  the  momen- 
tum acquired  by  fluids  when  in  motion;  several  of  them  have  heen 
completed  to  be  worked  by  manual  power,  or  by  wind,  and  forwarded 
to  climates  where  machinery  for  this  purpose,  constructed  of  less  du- 
rable materials,  has  been  found  a  subject  of  continual  annoyauce  and 
expense. 


The  above  engraving  represents  one  of  Mr.  Walker's  Elevators,  in 
ltd  complete  form.    A  is  a  winch-handle  on  a  shaft,  which  carries  h 
VoklV.Sn  SniM^Ko.  a^Av»vn,  1S12.  10 
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toothed  dhTing-wheel,  B,  working  into  a  pinioo,  C;  upon  the  pioion- 
sbaft  there  is  an  eccentric,  from  which  a  coanecting-Tod,  d,  passes  ap 
to  the  over-head  beam,  E.  From  each  extremity  of  the  beam  E,  two 
pump  rods,  /,/,  pass  down  to  the  two  elevators,  or  water  cylinders, 
g,  g,  whit^  may  be  of  any  convenient  length,  say  from  thirty  to  forty 
feet,  and  from  one  and  a  half  to  three  iuches  in  diameter ;  these  cylin- 
ders are  closed  at  their  lower  extremity,  H,  by  valves  opening  up- 
ward. 

On  turning  the  handle  A,  a  rapid  motioa 
s  given  to  the  pinion-shaft  and  eccentric, 
which  has  ao  inch  and  a  half  throw;  the 
connecting-rod,  d,  being  attached  interme- 
diately to  the  beam,  E,  a  throw  of  three 
inches  is  given  to  the  elevators,  which,  thus 
receiving  a  rapid  alternating  motion,  deliver 
a  stream  of  water  from  their  nozzles,  I,  into 
the  cistern,  or  receptable,  from  which  it 
Hows  in  any  required  direction. 

The  second  engraving  shows  an  arrange- 
ment for  drawing  water  by  means  of  this 
apparatus,  from  wells  of  a  greater  depth 
than  could  be  advantageously  accomplished 
by  a  single  lift.  E  is  the  working  beam  to 
which  two  elevators  are  attached,  the  first, 
g,g,  raisiug  water  from  the  reservoir,  R, 
into  R',  the  former  being  supplied  by  the 
second  elevator,  g',  g',  from  the  well,  W. 

The  pinion-shaft  is  in  some  cases  fitted 
with  two,  three,  or  more,  eccentrics,  which 
give  motion  to  a  corresponding  number  of 
elevators  contained  within  the  same,  frame, 
so  as  greatly  to  increase  the  power  of  the 
engine,  without  adding  much  to  its  bulk. 
It  will  be  apparent  that  as  the  one  elevator, 
with  its  contained  column  of  water,  is  ex- 
actly counterbalanced  by  the  other,  the  ma- 
cliine  is  constantly  in  a  state  of  perfect  dy- 
namic equilibrium,  and  therefore  the  motion 
communicated  to  the  machinery,  and  theuce 
to  the  fluid,  produces  a  direct  action,  raising  the  largest  quantity  of 
water  with  the  smallest  possible  expenditure  of  power. 

What  the  capabiUties  of  this  engine  may  eventually  prove  to  be, 
remains  to  be  asceruined;  in  the  machines^  already  completed,  the 
quantity  of  water  raised  far  exceeded  the  performances  of  any  de- 
scription of  pump  hitherto  employed;  but  as  none  of  the  machines 
were  sufficiently  lai^e  to  employ  the  whole  power  of  a  man,  mechan- 
ically considered,  no  data  have  yet  been  obtained  upon  which  to 
found  any  calculations.  hmIl  hk- 


Ill 

Improvement  in  Slide  Valves, 

Fig.  I'is  the  section  of  the  cylinder  valve,  piston,  &c.  A,  represents 
the  piston ;  B,  the  piston  rod;  C,  the  cylinder;  D, slide;  E,  valve  spin- 
dles; F,  bottom  steam  passage  around  the  cylinder;  G,  bottom  ex- 
hausting passage;  K,  top  exhausting  passage;  L,  top  steam  passage. 


^. 


Fig.  2.    H  is  intended  to  represent  a  section  through  the  ports,  and 
steam  passage,  &c.;  I,  is  the  steam  port;  J,  the  exhausting  port. 
Fig.  3.     D  represents  the  valve,  being  a  round  ring- 
Fig.  4  is  the  top  view  of  cylinder  cover. 

Fig.  5  is  top  view  o£  cylinder  through  the  ports,  showing  the  ribs. 

The  utility  of  this  valve  consists  in  giving  steam  much  quickerj  in 

consequence  of  the  ports  being  all  round  the  cylinder,  and  the  valve 

traveling,  therefore,  about  one-tenth  part  the  distance  of  the  common 

D  slide  valve.    It  does  away,  also,  with  a  deal  of  work,  such  as  the 
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D  valve,  valve  jacket,  packing  blocks,  &c.  The  steam  may  be  also, 
by  this  means,  worked  expansively  to  a  greater  advantage  than  at 
present,  as  it  is  necessary  to  have  an  additional  expansion  valve  for 
the  preaenl  D  valve,  when  it  is  desired  to  work  steam  expansively. 

Thomas  Meriton. 
Mill  Wall,  January  97,  1842.  ibid. 


Neto  Steam  Engine  erected  by  Messrs,  Rennie^  at  Mr.  Cubitt's 

Factoryj  Thames  Bank. 

The  two-cylinder,  expansive  engine,  invented  by  Homblower,  and 
afterwards,  with  but  blight  modifications,  brought  into  extensive  use 
by  Woolf,  is  well  known  to  all  persons  acquainted  with  the  history 
of  the  steam  engine.  The  cause,  also,  of  its  subsequently  falling  into 
disuse,  is  no  secret;  it  was  found  to  perform  no  more  duty  with  two 
cylinders  than  could  be  done,  at  much  less  cost,  with  one.  Not  that 
more  duty  was  previously  done  with  one  cylinder,  but  that  in  the 
progress  of  improvement  it  was  discovered,  ox  supposed  to  be  discov- 
ered, that  steam  could  be  worked  expansively  as  well  with  one  cylin- 
der as  with  two ;  and  so  the  cost  of  the  second  cylinder,  and  the  extra 
friction  and  radiation  attending  the  use  of  it,  saved.  Abandoned  in 
Cornwall,  where  it  first  found  favor,  and  long  maintained  a  strong 
hold  on  public  opinion,  it  has  now,  strange  to  say,  been  re-produced 
in  the  metropolis,  by  engineers  of  the  first  eminence;  and,  stranger 
still,  with  a  degree  of  success  which;  if  there  be  no  mistake  in  the 
case,  shows  not  only  that  it  has  been  most  undeservedly  shelved  by 
its  Cornish  patrons,  but  that  it  is  in  truth  the  best  sort  of  engine  which 
has  ever  yet  been  constructed. 

The  engine  which  has  thus  taken  the  engineering  world  by  sur- 
prise, is  one  which  has  just  been  erected  by  the  Messrs.  Rennie,  at 
the  extensive  manufactory  of  Mr.  Thomas  Cubitt,  Thames  Bank.  It 
dijSers  in  no  respect,  as  far  as  regards  details  and  arrsmgement,  from 
the  ordinary  rotative  engine  of  Woolf;  nor  is  any  such  difference 
claimed  credit  for  by  the  makers.  There  are  the  two  cylinders,  side 
by  side,  as  of  old-— a  small  one,  into  which  the.  steam  first  passes  at  a 
high  pressure  from  the  boiler,  and  a  larger  one,  into  which  it  expands 
(five  times;)  also  the  ponderous  beam,  fiy- wheel,  rotating  shaft,  &c 
The  only  difference  we  could  observe,  consists  in  the  workmanship, 
which  is  of.  a  very  superior  description,  and  in  a  little  better  clothing 
(perhaps)  of  the  cylinders.  The  effective  working  power  is  stated  to 
be  equal  to  sixty  horses,  and  the  consumption  of  fuel  to  be  no  imore 
than  2.2  lbs.  per  horse  potver  per  hour.  It  is  this  which  is  the  start- 
ling result.  So  small  an  expenditure  of  fuel  has  never  been  before 
reached  by  any  rotative  engine,  of  any  description ;  not  even  by  the 
same  sort  of  engine,  \yhen  in  the  friendly  and  fostering  hands  of 
Woplf.  That  it  has  been  actually  realized  in  the  present  instance  by 
virtue  merely  of  better  workmanship  and  belter  clothing,  no  person  can 
be  expected  to  believe,  except  on  the  most  indisputable  evidence;  and 
such  evidence  the  respectable  manufacturers  of  the  engine  will,  no 
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doubt,  themselves  allows  still  remains  to  be  furnished.  We  were  as- 
sured that  it  was  doing  the  same  work  which  two  or  three  old  en- 
gines, of  the  cumulative  power  of  sixty  horses,  had  been  in  use  to 
perform,  and  have  no  reason  to  question  the  fact;  but  that,  evidently, 
is  a  very  uncertain  test  of  its  real  power.  We  were  also  shown  in- 
dicator diagrams,  which  exhibited  a  very  small  average  deficiency  of 
pressure ;  but  the  insides  of  steam  cylinders  and  working  shafts,  as  all 
the  world  knows,  often  tell  very  different  tales.  The  means  taken  to 
keep  a  correct  account  of  the  quantity  of  fuel  consumed  (Welsh  coal) 
appeared  to  be  also  most  unexceptionable;  and  if  we  could  only  ad- 
mit sixty  to  be  the  proper  divisor  to  employ,  we  make  no  doubt  of 
2.2  lbs.  per  horse  power  per  hour  being  a  true  result.  Proof,  howe- 
ver, of  the  sixty  horses'  power  is  still  wanting — such  direct  and  posi- 
tive proof  as  actual  performance  alone  can  supply,  and  that  not  dur- 
ing short  trials  of  an  hour  or  a  day  at  a  time,  but  during  trials  carried 
on  for  several  days  successively,  and  under  the  same  circumstances, 
precisely,  in  all  respects.  i^i^ 
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• 

The  peculiar  feature  of  my  invention  is,  the  communication  of  a 
rapid  motion  to  the  condenser — ^independent,  of  course,  of  the  nK>tion 
which  the  vessel  or  locomotive  may  have,  to  which  my  condenser  is 
attached.  It  will  be  unnecessary  for  me  to  detail  my  preliminary 
experiments,  or  the  various  forms  which  I  have  given  to  the  condenser 
during  my  investigations;  I  will,  therefore, at  once,  describe  the  appa- 
ratus in  that  form  which,  from  my  present  experience,  seems  to  me 
the  best.  A  hollow  axis  is  supported  by  proper  bearings,  in  a  vertical 
position.  The  lower  end,  or  that  at  which  the  steam  is  introduced, 
is  open,  and  works  on  a  pivot  fixed  on  the  bottom  of  a  chamber,  on 
the  top  of  which  is  a  stuffing-box,  through  which  the  axis  passes. 
Near  the  upper  or  closed  end  of  the  axis  is  an  enlargement,  or  cham- 
ber, from  which  proceed,  at  right  angles  to  the  axis,  a  number  of  ra- 
dial hollow  arms,  into  each  of  which  the  ends  of  a  series  of  small  cop- 
per tubes  are  inserted;  these,  of  course,  are  parallel  to  the  axis;  their 
lower  ends  are  inserted  into  other  radial  arms  fixed  near  the  bottom 
of  the  axis,  and  similar  to  those  at  top,  excepting  that  their  ends  do 
not  open  into  it.  The  radial  arms  at  the  bottom  are  all  connected  by 
their  ends  opening  into  an  annular  chamber.  A  rapid  rotary  motion 
is  given  to  the  condenser  by  the  steam  engine  to  which  it  is  attached, 
the  result  of  which  is  the  cooling  of  the  apparatus,  and,  consequently, 
the  condensation  of  the  steam  which  has  been  introduced  into  the 
small  copper  tubes.  The  condensed  steam,  or  water,  falls  into  the 
lower  radial  arms,  and  is  thrown  from  thence  into  the  annular  cham 
her  by  centrifugal  force;  a  small  pump  is  affixed  to  this  chamber,  and 
its  piston-rod  is  attached  to  the  clip  of  a  fixed  eccentric,  supported 
roimd  the  movable  axis  of  the  condenser.  As  the  pump  travels  about 
this  eccentric,  its  piston-rod  works  to  and  fro,  and  the  water  is  re- 
moved from  the  condenser.    The  arrangement  of  the  minor  parts  of 

10* 
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the  apparatus,  snob  as  the  coDYoyanee  of  the  water  to  flie  boiler,  the 
connexioa  of  the  aii-pump,  kCy  cannot  be  illustrated  without  dxaw- 
ings.  I  may  just  remark,  here,  that  the  force-pump  for  the  removal 
of  the  water  is  not  absolutely  necessary,  as  the  air-pump  may  be 
made  to  effect  that  object.  My  experience,  however,  demonstrates 
that  it  is  effected  to  greater  advantage  by  its  use. 

I  have  attached  a  condenser  of  this  kind  to  a  high  pressure  eDgai» 
of  five  horses'  power,  and,  by  giving  it  a  velocity  of  eleven  miles  per 
hour,  the  water  is  drawn  off  at  a  temperature  varying,  with  that  of 
the  air,  from  90^  to  1!^^  Fahr.  The  coliunn  af  mercury  supported 
by  the  vacuum  i&  not  quite  so  high  as  it  should  be,  acoordin;  to  the 
teniperature  of  the  water;  this,  however,  is  owing  to  the  imperfection 
of  some  of  the  joints  in  the  condenser,  and  will  soon  be  remedied. 
The  power  gained  is  more  than  double  that  required  to  work  the  con- 
denser and  aii-pump.  The  amount  of  surface  required  to  condense 
a  given  nimiber  of  cubic  feet  of  water  per  hour,  depends  on  the  velo- 
city at  which  it  is  intended  to  work  the  condenser,  and  the  temper- 
ature at  which  the  water  is  drawn  off.  It  does  not  appear  to  me  ad- 
visable to  draw  the  water  off  at  a  temperature  lower  than  150**,  for 
a  given  abstraction  of  heat  at  lower  temperature  affeets  the  height  of 
the  mercurial  column  much  less  than  at  a  higher;  and  any  one  fami- 
liar with  the  law  according  to  which  heat  passes  from  one  body  to 
another,  need  not  be  told  that  the  same  surface  will  condense  much 
more  steam  into  water  at  150^  than  at  100^.  A  condenser  having  a 
velocity  equal  to  twenty  miles  per  hour,  and  the  water  being  drawn 
off  at  150  °,  will  require  about  twenty  square  feet  of  siuface  per  cubic 
foot  of  water  per  hour.  The  strength  of  the  copper  I  have  hitherto 
used  is  one  pound  to  the  square  foot,  but  I  intend  using  it  much  light- 
er in  future.  The  weight  of  a  condenser  equal  to  condense  ten  cubic 
feet  of  water  per  honr,  will  be  from  eight  to  ten  himdred  weight* 

Besides  the  advantages  which  my  mode  of  condensation  possesses, 
in  those  situations  where  a  supply  of  water  cannot  be  had,  I  believe 
it  possesses  other,  and  scarcely  less  important,  ones.  By  my  con- 
denser returning  the  water  to  the  boiler,  I  am  enabled  to  use  a  tubu- 
lar boiler,  without  experiencing  that  inconvenience  which  almost  pre- 
cludes their  use,  in  combination  with  the  ordinary  system  of  conden- 
sation, namely,  the  liability  to  become  choked  up  by  the  deposit  from 
the  water.  Although  the  condenser  with  which  I  am  working  is  far 
from  being  tight  in  its  various  joinings,  I  have  worked  my  engines 
constantly  for  four  days,  without  adding  any  water  to  the  boiler;  and 
I  have  no  doubt  that  the  condenser  and  engine  I  am  now  fitting  up, 
and  to  which  I  hope  very  soon  to  be  able  to  call  the  attention  of  en- 
gineers, will  give  results  even  more  satisfactory  than  those  at  present 
obtained. 

Thomas  Cbaddock. 
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LIST  OF  AMERICAN  PATENTS    WHICH  ISSUED    IN   JUNE,    1841. 

* 

With  Remarks  and  Exemplifications  by  the  Editor. 

I.  For  improTements  in  machinery  for  Hoisting  Weights,  ^c.;  John 
B.  Holmes,  Boston,  Massachusetts,  June  7. 

In  this  machine  the  rope,  or  chain,  to  which  the  weight  is  suspend- 
edt  winds  around  two  grooved  drums,  to  each  of  which  there  is  at- 
tached a  cog  wheel,  mashing  into  a  pinion  that  Ues  between  the  two, 
and  by  which  they  are  actuated,  the  two  cog  wheels  having  the 
same  number  of  teeth,  to  insure  the  same  motion  to  the  two  drums. 
These  drums,  together  with  their  cog  wheels,  project  outside  of  the 
frame,  one  af  them  turning  on  a  spindle  attached  to  the  side  of  the 
frame,  and  the  other  on  a  spindle  which  passes  entirely  through  it — 
the  part  of  it  whidi  i$  within  the  frame  being  adapted  ta  receive  one 
of  a  train  of  wheels  for  multiplying  the  power.  One  of  thedrimis 
has  cogs  cut  upon  its  outer  edge,  which  take  into  the  teeth  of  a  pinion 
on  the  axle  of  a  grooved  roller,  for  the  purpose  of  making  pressure 
upon  the  rope,  or  chain,  to  prevent  its  slipping. 

Claim. — "  What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent,  are — First,  tlie  arrangement  of  the 
barrels  which  hold  the  rope  without  an  outside  framing,  as  described. 
Second,  the  combining  therewith,  in  the  manner  set  forth,  a  grooved 
roller,  io  press  the  rope  against  the  barrel  on  its  passage  therefrom, 
for  the  purpose  of  preventing  any  slipping  of  the  rope  which  the  ac- 
tion of  the  weight  at  the  other  end  has  a  tendency  to  produce — being 
constructed  and  operating  as  described." 


%.  For  an  improved  mode  of  Block  Printing  on  various  kinds  o£ 
Fabvies,  and  for .  Apparatus,  &c.,  for  that  purpose ;  Robert  Hamp- 
son,  Manchester,  England,  June  7. 

The  printing  block  is  attached  to-  a  cross  frame,  which  slides  on 
straight  edges  at  the  fomr  corners  of  the  main  frame,  and  has  a  rod 
attached  to  its  middle  that  si  ides  through  a  hole  made  in  a  set  of  arms 
at  the  top  of  the  main  frame.  To  the  upper  end  of  the  rod  there  is  a 
band  attached,  which  passes  over  two  pulleys,  and  has.  appended  to 
it  a  eounter  weight,  ta  balance  the  \vhole. 

The  fabric  to  be  printed  is  drawn  through  the  machine,  and  over 
the  bed  on  which  it  rests,  .to  receive  the  impression,  which  is  given 
by  means  of  blocks,  in  a  manner  well  known  to  machinists.  The 
colors  are  so  arranged  in  separate  sieves  as  that  they  caa  be  drawn, 
apart  to  receive  new  colors,  and  then  brought  together  again  to  apply 
the  eolois  to  the  block ;  the  sets  of  sieves  are  placed  upon  a  platform 
prodded  with  wheels,  running  on  rails*  The  platform,  with  the  co- 
lors, is  passed  under  the  block^  which  is  then  let  down  to-  receive  that 
which  is  wanted.    The  sieve  is  then  drawn  away,^  and  the  block  de- 
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flcends  upon  the  fabric,  to  impress  the  pattern ;  and  the  operation  is 
in  this  manner  repeated.     . 

Claim. — <<I  declare  that  I  claim  as  of  my  invention  the  apparatus, 
or  machinery,  constructed  as  set  forth,  for  printing  with  blocks  on 
woven  fabrics  of  various  kinds;  that  is  to  say,  I  claim  the  combining 
of  a  block  for  printing  in  various  colors  with  the  apparatus,  or  me- 
chanical agents,  for  causing  said  block  to  descend  in  a  perpeadicnlar 
direction  in  order  to  take  up  the  color  from  the -sieve,  or  sieves^  and 
to  impress  the  pattern,  or  design,  upon  the  fabric;  said  apparatus,  or 
mechanical  agents,  consisting  of  the  cross  frame,  the  arms,  the  jstraight 
edges  at  the  corners  of  the  main  frame,  the  rod,  the  band,  and  coun- 
ter weight,  with  their  appendages;  the  whole  being  so  connected  as 
that  by  raising  the  counter  weight  the  cross  frame  and  block  will  de- 
scend, and  the  color  be  received  on  the  block,  or  the  impression  given 
to  the  fabric;  and  I  claim  the  same  however  the  said  mechanical 
agents  and  contrivances  may  be  modified  or  varied  in  size,  form,  pro- 
portion, or  other  particulars  not  dep&rting  from  the  principle  of  my 
invention;  but  I  do  not  claim  as  my  invention  such  mechanical  agents, 
or  contrivances^  separately,  but  only  as  combined  to  effect  the  par- 
pose  aforesaid;  nor  do  I  claim  as  part  of  my  said  invention  the  appa- 
ratus hereinbefore  described  for  traversing  the  coloring  apparatus  to 
and  fro,  by  means  of  a  railway  and  carriage  running  thereon — ^the 
same,  although  invented  by  me,  having  been  by  me  used  and  prac- 
tised previous  to  the  grant  of  the  said  letters  patent;  nor  do  1  claim 
as  of  my  invention  the  arrangement  of  rollers  and  connected  appara- 
tus for  causing  the  fabric  to  traverse,  or  be  drawn  over,  the  printing 
table,  and  conveyed  away  when  printed.  And  I  further  declare  that 
I  claim  as  of  my  invention  such  coloring  apparatus  as  hereinbefore 
described,  in  which  several  sieves  are  separated  and  held  apart,  to 
admit  of  the  several  colors  being  distributed  and  traced,  or  spread, 
thereon,  without  admixture  or  interference  one  with  another,  and 
whereby  the  sieves  are  afterwards  closed,  or  brought  into  juxta  posi- 
tion, in  order  to  the  colors  being  taken  up  by  the  block,  so  as  to  pro- 
duce at  one  impression  of  the  block,  or  pattern,  or  design,  or  parts  of 
a  pattern  or  design,  in  several  colors,  arranged  contiguous,  or  near  to 
each  other,  as  hereinbefore  described;  and  which  coloring  apparatus 
I  claim,  whether  the  same  be  used  in  conjunction  with  the  machinery 
before  described,  or  with  the  common  hand  block,  ot  otherwise,  and 
under  whatever  other  modification." 


3.  For  an  improved  mode  of  Framing  and  Bracing  the  Jirms  of 
Paddle  Wheels  of  Steam  Vessels;  Wm.  F.  Julian,  Hartsville,  Bar- 
tholomew county,  Indiana,  June  7. 

The  arms  are  bolted  to  a  cast  iron  centre  plate,  in  the  usual  man- 
ner, and  kept  at  equal  distances  apart,  by  wedges  driven  in  between 
them.  Two  sets  of  braces  are  arranged  between  the  arms,  the  braces 
being  provided  with  short  tenons,  fitting  into  long  mortises  in  their 
sides,  the  said  mortises  being  sufficiently  long  to  allow  the  braces  to 
be  drawn  in  towards  the  centre  of  the  wheel.    The  two  sets  divide 
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the  length  of  the  armsy  between  the  periphery  of  the  outer  plate  and 
their  outer  extremity^  into  three  parts.  The  centre  plate  has  a  flaach 
with  notches,  into  which  the  arms  &t,  and  the  braces  are  drawn  tight 
towards  the  centre  of  the  wheel,  by  means  of  radius  screw  bolts  that 
pass  through  their  middle  and  the  flafich  of  the  centre  plates. 

Claim. — ^«'What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
the  within  described  manner  of  inserting  and  drawing  up  the  braces, 
by  means  of  brace-bolts  attached  at  their  inner  ends. to  the  circular 
plate  which  receives  the  ends  of  the  arms;  said  bolts  being  furnished 
with  screw  nuts,  which  are  to  bear  against  the  middles  of  said  braces, 
as  described  and  represented;  the  braces  being  inserted  and  retained 
in  place  by  means  of  short  tenons,  and  left  free  to  slide  within  the 
arms,  as  set  forth.  I  also  claim,  in  combination  with  the  foregoing 
mode  of  bracing  by  means  of  the  brace-bolts,  the  employment  of  the 
wedges  between  the  inner  ends  of  the  arms." 


4.  For  an  improvement  in  the  machine  for  Turning  Straight f  Curv^ 
td,  or  Taper,  Work — such  as  Fork  and  Shovel  Handles;  Colliufl 
&  Wistar,  assignees  of  Stacy  CostiH,  Philadelphia^  Pennsylvania, 
June  7. 

The  piece  of  wood  to  be  turned  is  fixed  to  a  mandrel,  and  passes 
through  a  hole  in  a  plate  attached  to  a  slide  rest.  The  hole  in  the 
plate  is  provided  with  three  segments  that  slide  in  radial  grooves 
made  in  the  plate  for  the  purpose  of  regulating  the  size  of  the  hole  to 
suit  the  size  of  handle  required  to  be  turned.  The  segments  are  all 
moved  together  by  a  second  plate,  which  has  three  eccentric  grooves 
cut  in  it,  that  receive  projections  from  the  back  of  the  said  segments. 
The  turning  of  the  last  mentioned  plate  at  the  back  of  the  main  plate 
will,  therefore,  cause  the  segments  to  approach  or  recede  from  the 
centre.  The  cutting  is  effected  by  a  cutter  attached  by  proper  fix- 
tures to  one  of  the  segments. 

Claim. — ^*<What  I  claim  as  of  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  cutter  in  combination  with  the  movable  seg- 
ments, and  these  thus  combined  in  combination  with  the  eccentric 
grooves  in  the  plate,  for  the  purpose,  and  in  the  manner,  described." 

5.  For  an  improvement  in  the  Key  for  Extracting  Teeth;  Moses  J. 

Hill,  Bloomfield,  Lagrange  county,  Indiana,  June  7. 

This  patent  is  granted,  as  stated  in  the  claim,  <<  for  combining  a 
friction  roller  with  the  bolster  of  the  ordinary  key  for  extracting  teeth, 
in  such  a  manner  as  that  said  friction  roller  shall  constitute  the  bear- 
ing part  of  the  bolster  in  the  operation  of  extracting  a  tooth." 

6.  For  an  improvement  in  the  Saw  Mill;  James  B.  Lowry  and  Phi- 
lander Eggleston,  the  former  of  North  East,  Erie  county,  Pennsyl- 
vania, and  the  latter  of  Mayviile,  Chatauque  county.  New  York, 
June  II. 

This  patent  is  for  an  alleged  improvement  on  that  kind  of  saw  mills 
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in  which  two  saws  are  used;  but  instead  of  being  strained  in  a  gate, 
they  are  attached  to  chains  that  are  connected  with  two  vibrating 
beams^  the  ends  of  which  are  segments  of  circles.  The  claim  is  con- 
fined to  the  combination  of  a  slide  and  stirrup,  by  which  the  saws  are 
attached  to  the  chains,  and  by  which  they  are  guided. 


7.  For  an  improved  mode  of  Fastening  Doors  on  the  inside^  called 
the  *' Traveler's  Security;"  fienjamin  H.-  Green,  Princeton^  Mercer 
county.  New  Jersey,  June  11. 

This  instrument  is  for  fastening  doors  from  the  inside  which  are  not 
provided  with  locks  or  bolts.  Two  claw  pieces,  one  of  which  is  put 
against  the  floor,  and  the  other  against  the  lower  rail  of  the  door,  are 
united  together  by  a  right  and  left  handed  screw,  provided  with  a 
thumb  piece  in  the  middle  for  turning  it,  and  by  which  the  claws  are 
forced  apart. 

Claim. — ^<<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  constructing  the  traveler's  security  by 
combining  the  two  claw  pieces  with  an  intermediate  screw,  furnished 
with  a  thumb  piece  for  turning  the  same,  as  described." 


8.  For  an  improvement  in  the  Bee  Hive;  James  Le  Pataurel,  Chand- 
lers vilie,  Muskingham  county,  Ohio,  June  11. 
The  proposed  improvement  is  in  that  kind  of  hive  in  which  the 
honey  is  formed  in  glasses,  and  by  which  the  patentee  says  he  is  '< ena- 
bled to  take  out  the  honey,  &c.,  from  the  hive,  without  destroying  the 
bees,  and  without  running  any  risk  of  being  injured  by  them."  The 
glasses  are  made  with  a  stem  which  fits  a  hole  in  the  cover  of  the 
hive,  and  are  provided  with  a  hole  at  top,  and  they  are  arranged  in 

S>airs  at  a  suitable  distance  apart,  to  receive  two  pipes  that  branch  out 
rom  a  furnace  for  generating  smoke.  When  it  is  desired  to  drive 
the  bees  from  a  set  of  glasses  into  the  apartment  below,  the  pipes  are 
applied  to  the  glasses,  and  a  composition,  consisting  of  3  oz.  of  sul- 
phur, 4  oz.  of  pitch  or  tar,  li  oz.  of  tobacco,  and  i  oz.  of  grease,  i$ 
put  into  the  furnace,  which  generates  a  smoke  that  expels  the  bees. 
The  glasses  are  then  removed,  and  the  holes  closed  by  means  of 
movable  covers.  When  it  is  desired  to  drive  the  bees  from  one  apart- 
ment to  another,  the  pipes  of  the  furnace  are  introduced  through  holes 
in  the  cover  of  that  apartment  from  which  they  are  to  be  driven. 

Claim. — ^^^What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  manner  in  which  the  glass  bows,  or  hives, 
are  combined  and  adapted  to  the  apertures  in  the  cover,  by  being 
formed  with  hollow  stems,  as  set  forth.  I  also  claim  the  furnace  con- 
structed and  combined  with  the  hive,  as  set  forth." 


9.  For  improvements  in  Door  Locks  and  Latches;  Geo,  W.  Wilson, 
Nashua,  Hillsborough  county.  New  Hampshire,  June  11. 
The  claim  in  this  patent  rests  upon  the  making  of  the  lever,  which 

acts  upon  die  latch,  with  a  heavy  weight  and  d^connected  from  the 
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latch,  so  as  to  cause  it  and  the  knobs  to  return  to  a  statidnarjr  position, 
and  thereby,  wbenever  the  door  i^  closed,  to  permit  the  latch  to  re- 
cede and  advance  independently  of  said  lever;  and  also  to  the  combi- 
nation of  this  with  a  weighted,  or  gravitating,  latch;  to  the  combining 
with  the  main  bolt  of  the  lock  another  bolt,  to  be  operated  by  an  ex- 
tra key;  and  to  constructing  the  holding  lever  of  the  main  bolt  so  that 
the  key  cannot  be  withdrawn  unless  the  holding  lever  has  been 
brought  to  its  proper  place;  and, finally,  to  a  peculiar  apparatus  for 
giving  an  alarm  should  any  one  attempt  to  open  the  lock;  this  appa- 
ratus consists  of  a  slide,  spring,  and  spring  catch,  to  be  used  in  con- 
nexion with  the  extra  bolt,  and  which,  when  disconnected  therefrom, 
starts  the  alarm. 


10.  For  improvements  in  the  Horse  Power;  Samuel  H.  Little,  Get- 
tysburg, Adams  county,  Pennsylvania,  June  10. 

The  patentee  informs  us  that  the  improvements  consist  in  the 
<^ manner  of  constructing  this  machine,  by  which  it  is  made  capable 
of  being  adapted  to  the  power  of  two  or  four,  or  any  other  varying 
number  of  horses.'*  The  rim  of  the  main  driving  wheel,  with  the 
cogs  thereon,  is  cast  separately  from  the  arms,  by  which  it  is  connect- 
ed to  the  shaft,  there  being  gains,  or  notches,  cast  in  the  inner  side  of 
said  rim,  into  which  the  ends  of  the  arms  fit,  and  by  which  it  is  capa- 
ble of  being  removed  from  one  set  of  arms,  and  placed  upon  another 
set,  of  the  same  size.  Immediately  over  the  arms  above  named, 
and  connected  with  them,  are  the  sunken  troughs  which  receive  the 
horse  sweeps.  The  weight  of  the  wheel,  arms,  &c.,  is  supported  by 
conical  friction  rollers,  which  have  their  bearings  in  braces  cast  with 
the  said  arms.  This  wheel  revolves  on  a  stationary  pivot  rising  from 
the  cap  of  the  machine,  and  gears  into  a  pinion  on  the  shaft  of  the 
second  wheel.  The  upper  ends  of  the  shafts  of  the  second  and  third 
wheels  are  adapted  to  receive  the  main  wheel  when  it  is  desired  to 
employ  less  power.  The  lower  gudgeon  of  the  shaft  of  the  second 
wheel  is  received  in  the  upper  part  of  a  standard  projecting  from  the 
bed  of  the  machine;  and  this  standard  is  also  adapted  to  the  reception 
of  a  shaft,  instead  *of  this,  provided  at  its  upper  end  with  arms  and 
troughs  for  the  horse  sweeps;  and  at  its  lower  end  with  arms  for  the 
main  wheel;  the  said  arms  being  also  provided  with  conical  friction 
rollers  that  travel  on  the  upper  part  of  the  standard,  which  is  made 
conical  for  that  purpose.  By  these  various  arrangements  this  machine 
may  be  conveniently  and  readily  adapted  to  the  power  of  one,  two, 
or  more,  horses. 

The  claim  makes  reference  to  the  drawings,  and  is  to  the  manner 
in  which  the  cross,  or  troughs  for*the  sweeps,  the  arms  and  rim  of  the 
driving  wheel,  and  the  friction  rollers,  are  arranged  and  combined,  so 
that  they  may  be  shifted  from  one  shaft  to  another,  and  by  which  the 
wheel  may  be  adapted  to  other  arms  of  the  same  size;  and  also  to 
the  manner  of  arranging  the  extra  shaft  so  that  it  naay  take  the  place 
of  the  shaft  of  the  second  wheel. 
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11.  For  improvements  ia  Marine  Steam  Engines;  Charles  W.  Cope- 
land.  New  York,  June  11. 

The  cylinders,  in  this  arrangement  of  the  engine,  are  inclined  at  au 
angle  dependent  npon  the  depth  of  the  hold,  and  the  length  of  stroke; 
and  they  are  fastened  to  inclined  beams  extending  from  the  paddle- 
wheel  shaft  to  the  kelsons,  said  beams  being  connected  with  the  kel- 
sons along  their  whole  length,  by  other  beatns,  and  by  bolts — the 
whole  constituting  truss-frames,  which  sustain  and  divide  the  Weight 
and  jar  of  the  engines.  The  condensers  are  directly  under  the  upper 
end  of  the  cylinders,  and  the  channel-plates  run  between  the  kelsons. 
The  lower  end  of  the  air  pumps,  which  are  inclined,  as  well  as  the 
cylinders,  are  secured  to  the  ends  of  the  said  channel-plates,  and  the 
hot  wells  to  their  upper  parts;  the  delivery  valves  are  placed  on  the 
upper  side  of  the  channel-plates.  The  pistons  of  the  air  pumps,  iu 
this  arrangement,  are  solid ;  and  the  whole  apparatus  is  rendered  com- 
pact, and  placed  within  the  reach  of  the  engineer.  The  side  pipes  arc 
placed  above  the  cylinders,  the  steam  chests  at  each  end  thereof,  and 
the  valve  stems  running  down  iu  front  of  the  heads  of  the  cylinder 
to  the  rock  shaft.  The  feet  are  attached  directly  to  the  stems,  in- 
stead of  lifting  rods,  and  are  acted  upon  by  the  toes  of  the  rock  shafts, 
the  two  rock  shafts  being  connected  together  bjr  a  rod. 

Claim. — ^<  What  I  claim  as  new,  and  as  constituting  my  invention, 
is,  first,  the  placing  of  the  cylinder  in  an  oblique  direction,  witli  its 
lower  end  near  to  the  bottom  of  the  vessel,  and  allowing  it  to  stand 
at  such  angle  as  is  required  for  the  connecting  of  its  piston  rod  witii 
the  crank  on  the  shaft  of  the  paddle  wheels,  in  combination  with  the 
condenser,  channel-plate,  and  air  pump,  arranged  and  located  as  de- 
scribed. I  do  not  claim  the  mere  placing  of  the  cylinder  of  a  steam 
engine  obliquely,  as  this  has  been  done  for  other  purposes;  but  as  1 
produce  a  new  and  useful  effect,  by  so  placing  the  steam  cylinder  and 
its  appendages  in  the  combination  above  claimed,  on  board  of  vessels 
for  navigating  the  ocean,  I  limit  my  claim  to  the  so  placing  them  un- 
der the  said  combination  as  to  attain  the  object  fully  made  known. 
Secondly,  I  claim  the  manner  of  arranging  and  working  the  steam 
and  exliaust  valves  as  set  forth,  the  same  being  effected  by  a  direct 
action,  that  is  to  say,  without  the  employment  of  the  lifting  rods  and 
lifters  usually  required  for  that  purpose.  Thirdly,  I  claim  the  man- 
ner of  combining  and  arranging  the  condensing  apparatus,  the  air 
pump  being  placed  at  the  same  angle,  or  nearly  so,  with  the  cylinder, 
and  attached  by  its  lower  end  to  the  channel-plate,  the  delivery  valve 
being  also  placed  on  the  upper  part  of  the  said  plate;  the  combinatiou 
intended  to  be  claimed  under  the  last  head  consisting  in  the  arranging 
of  the  several  parts  enumerated,  that  is  to  say,  the  air  pump,  tlie 
cbannel-plate,  aiid  the  delivery  valve,  substantially  in  the  way  des- 
cribed." 


12.  For  an  improvement  in  the  JP'ulUng  Mitt;  Sidney  E.  Coleman. 
West  Haven,  Rutland  county,  Vermont,  June  11. 
The  cloth  is  put  into  the  machine,  with  the  usual  folds,  and  passes 
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betweea  rollers  arranged  in  a  box,  which  have  dtffierent  degrees  of 
motion  communicated  to  them  by  band  wheels  and  bands,  or  by  cog* 
ed  wheels. 

Claim. — <<I  claim  as  my  invention,  fulling  'doth  by  means  of  re- 
volving rollers,  or  cylinders,  said  rollers  being  arranged  in  a  box,  or 
casing,  and  operating  as  described.'' 


1 3.  For  an  improvement  in  the  Saw  Mill;  William  Bryant,  Nash- 
ville, Tennessee,  June  11. 

The  saw  gate  and  fender  posts  of  this  .mill  are  placed  at  an  angle  of 
about  45  degrees  with  the  plane  of  the  carriage,  instead  of  being  per- 
pendicular  to  it. 

Claim. — <<What  I  claim  as  my  invention  is,  placing  the  guides 
which  direct  the  saw  at  such  an  angle  with  the  log,  or  timber  to  be 
sawed,  that  the  shavings  in  being  cut  are  peeled,  or  raised,  and  car- 
ried forward  by  the  teeth  of  the  saw,  in  the  lengthwise  direction  of 
the  timber  sawed." 


14.  For  an  improvement  in  the  Rotary  Steam  Engine;  Hemoii 
Smith,  Sunbury,  Delaware  county,  Ohio,  June  11. 

In  this  rotary  engine  there  are  two  pistons  on  opposite  sides  of  the 
wheel,  or  drum,  each  being  united  by  a  rod  passing  through  the  di- 
ameter of  the  wheel,  said  rod  being  provided  with  a  loop  in  the  mid- 
dle, to  pass  over,  and  slide  on,  the  shaft.  This  double  piston  is  ope«- 
rated,  oi^  shifted,  during  the  rotation  of  the  wheel,  by  means  of  a  cam 
on  its  outside,  which  cam  is  a  semi-circle,  with  the  ends  running  out 
from  the  circle  to  catch  a  pin  on  the  piston,  and  thus  shift  it. 

Claim. — <<  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  peculiar  form  and  construction  of  the 
double  piston  moving  over  the  shaft,  in  combination  With  the  semi- 
circular cam  outside  the  steam  chamber,  as  described,  for  changing 
the  position  of  the  pistons  as  the  wheel  revolves." 

15.  For  an  improvemeqt  in  the  Lamp  for  burning  Oil  and  Canif- 

phine;  Christian  and  Charles  Richman,  Philadelphia,  Pennsylva-^ 

nia,  June  11. 

The  wick  tube  of  this  lamp,  which  is  on  the  principle  of  the  Ar- 
gand,  is  provided  with  two  holders  that  are  jointed  to  the  lower  end 
of  the  tube,  their  upper  ends  being  semi-circular,  and  made  to  hold 
the  wick  against  the  upper  end  of  said  tube.  This  holder  slides  on 
the  inner  cylinder  of  the  lamp,  a  pin  on  its  inner  side  passing  into  a 
groove  on  the  outside  of  the  cylinder;  and  on  the  Outside  of  the  holder 
is  placed  the  runner,  which  has  a  spiral  groove  running  from  its  up- 
per end  to  near  the  bottom,  into  which  fits  a  pin  from  the  wick  hold- 
er, so  that  by  turning  the  runner  the  wick  holder  will  be  made  to 
rise  or  sink  vertically.  The  upper  end  of  the  runner  is  connected 
with  the  glass  holder.  The  button  is  made  conical  and  of  glass,  in- 
stead of  being  flat  and  of  metal. 
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Claim. — ^  What  ve  claim  as  our  invention,  and  desire  to  secore  bj 
letters  patent,  is  the  manner  in  which  ve  have  combined  the  wide 
tube  with  the  runner  and  internal  cylinder,  which  is  to  say,  we  claim 
constructing  the  runner  with  a  spiral,  as  set  forth,  in  combination  with 
the  internal  cylinder  having  a  vertical  groove  and  the  wick  tube  ar- 
ranged between  them,  by  the  combinc^d  action  of  which  revolving 
spiral  and  stationary  groove,  the  wick  tube  and  wick  are  raised  with- 
out being  turned,  as  in  the  ordinary  astral  lamps.  We  also  claim  the 
manner  in  which  we  have  combined  the  clasps  with  the  wick  tube, 
by  forming  it  into  two  parts,  and  connecting  them  by  hinges  to  the 
bottom  of  the  tube,  as  set  forth.  Lastly,  we  claim  the  employment 
of  a  conical  glass  button  in  lamps  for  burning  camphine  and  other 
oils/' 


16.  For  an  improved  Apparatus  for^  and  mode  of^  Feeding  Silk 
Worms;  Edmund  Morris,  Burlington,  New  Jersey,  June  16. 

The  feeding  frames  are  made  of  strips  of  wood,  arranged  at  proper 
distances  apart  in  a  frame,  the  two  hind  corners  of  which  fit  into 
grooves  made  in  the  sides  of  two  uprights;  about  twelve  inches  above 
each  frame  is  placed  the  roof,  consisting  of  a  frame  with  cords  stretch- 
ed across  it,  to  sustain  a  layer  of  straw,  and  a  cover,  to  catch  the  dirt 
which  falls  from  the  feeding  frame,  which  stands  three  inches  above 
it.  In  this  manner  the  feeding  frames  and  roofs  are  arranged  one 
above  the  other.  A  fork  is  used,  called  a  "cleaner,"  for  the  purpose 
of  lifting  the  material  on  which  the  worms  have  been  feeding;  this 
cleaner  consists  of  a  bar,  provided  with  two  handles,  one  near  each 
end,  and  ten  or  more  prongs. 

Claim. — "I  claim  the  manner  of  constructing  the  above  described 
apparatus,  or  frame,  for  feeding  silk  worms — that  is  to  say,  I  claim 
the  combining  together  of  a  series  of  feeding  frames  and  of  roofs,  by 
sliding  the  end  pieces  of  the  satne,  extended  out  for  that  purpose,  into 
grooves  made  in  uprights,  which  may  extend  from  the  floor  to  the 
ceiling  of  the  room;  said  feeding  frames  and  roofs  having  such  up- 
rights at  their  backs  only,  and  forming  a  continuous  and  unobstructed 
range  in  front  of  them,  along  the  whole,  or  any  desired  portion,  of  ti)e 
apartment,  without  the  intervention  of  uprights,  or  supports  of  any- 
kind,  so  as  to  admit  of  the  operations  of  feeding  and  cleaning  being 
carried  on  with  perfect  facility,  the  respective  parts  being  arranged 
and  combined  substantially  as  set  forth.  I  claim  the  method  of  clean- 
ing the  worms,  when  necessary,  by  the  employment  of  the  cleaning 
fork  described,  by  which  I  lift  at  once  the  entire  surface  on  which  the 
worms  may  be  feeding,  so  as  to  clean  them  without  waiting,  as  the 
practice  has  been,  for  the  worms  themselves  to  mount  up  into  fresli 
foliage,  and  so  as  to  allow  the  mass,  stems,  and  foliage,  to  be  promptly 
removed.  I  claim  the  within  described  manner  of  forming  the  porta- 
ble straw  spinning  roof,  in  which  the  worms  are  to  form  their  co- 
coons, and  by  the  portability  of  which  I  am  enabled  to  identify  the 
age,  from  the  spinning,  of  any  number  of  cocoons,  the  gathering  of 
which  is  thereby  greatly  faciTitated,  while  their  value  is  not  endan- 
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gered  by  being  kept  too  long  ungathered;  the  said  spinning  roof  serv-. 
ing  the  double  purpose  of  catctung  the  litter  from  abo^e  as  it  falls 
from  the  frame,  and  of  affording  a  suitable  place  for  the  worms  to 
spin  in  as  they  rise  from  the  frame  below." 


17.  For  an  improvement  in  the  Spark  Arrester ,  for  the  Chimnies  of 
Locomotives,  and  other  Steam  Engines;  Richard  French,  Philadel- 
phia, Pennsylvania,  June  16. 

The  chimney  is  surmounted  by  a  concave  cap,  placed  a  short  dis- 
tance above  its  upper  end,  sufficient  room  being  left  for  the  draught. 
The  whole  is  surrounded  by  an  outer  casing,  which  forms  a  receptacle 
for  the  sparks  which  are  thrown  down  by  the  cap.  The  top  of  this 
outer  casing  is  formed  of  perforated  concentric  sheets,  or  hoops,  of 
metal,  arranged  as  expressed  in  the  claim,  which  is  in  the  following 
words,  viz :  * 

« What  I  claim,  and  desire  to  secure  by  letters  patent,  is  the  man- 
ner described  of  arranging  and  combining  the  hoops,  or  bands,  of  per- 
forated sheet  metal,  or  of  wire  gauze,  by  uniting  them  at  their  upper 
and  lower  edges,  alternately,  so  as  to  produce  continuous  perforated 
surfaces  of  great  extent;  between  which  surfaces  concentric  circular 
spaces  are  left  when  the  instrument  is  made  circular,  as  is  usually 
done.  I  also  claim  the  combining  with  the  foregoing  apparatus  oi 
perforated  hoops,  bands,  or  plates,  a  disk,  or  cap,  interposed  between 
the  top  of  the  chimney  and  said  system  of  perforated  hoops,  or  bands, 
for  the  purpose  made  known." 


18-  For  improvements  in  the  Plough;  David  Prouty  and  John  Mears 

Boston,  Massachusetts,  June  1 6. 

These  improvements  are  for  a  mode  of  uniting  a  double  reversible 
point,  or  nose,  with  the  share,  or  wing,  and  the  two  with  the  mould- 
board,  in  the  manner  expressed  in  the  claim,  which  follows,  viz: 

Claim. — ^«<  First,  we  claim  arranging,  or  connecting,  the  invertible 
nose  and  ring  together,  by  means  of  suitable  grooves  on  the  side  of 
the  former,  and  the  corresponding  angular,  or  wedge-shaped,  sides  of 
the  latter,  fitting  into  the  grooves  as  described;  and  we  also  claim  im- 
bedding the  invertible  wing  and  nose,  or  point,  upon  the  mould- 
board,  and  confining  them  in  their  positions  by  means  of  a  cap,  hav- 
ing projections  and  grooves  corresponding  with  those  of  the  said  in- 
vertible parts ;  the  cap  being  rebated  to  the  plough  share,  so  as  .to 
have  its  upper  face  a  continuation  of  the  curved  surface  of  the  same; 
die  whole  being  confined  together  by  a  bolt,  or  bolts,  and  nuts,  as  de- 
scribed." 


19.  For  an  improvement  in  the  Chraies  qf  Cotton  Oins;  Albert  Wash- 
bum,  Bridgewater,  Plymouth  county,  Massachusetts,  June  16. 

This  improvement  is  intended  to  obviate  the  necessity  of  renewing 
the  gratea  o(  cotton  gins  in  consequence  of  the  wear  which  takes 
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place  at  the  part  where  the  saw  teeth  pass,  by  makmg  a  doyetaii 
groore  to  receiFc  a:pieoe  of  metal,  glass,  or  bard  wood,  which  may  be 
taken  out  when  worn,  and  renewed  without  the  neeessity  of  even 
moFing  the  grate. 
The  elaim  is  confined  to  this  manner  of  construction. 


20.  For  an  improvement  in  the  machine  for  TVimming  Books,  Cut- 
ting Popery  ^c;  Frederick  J.  Austin,  New  York  city,  June  16. 

The  books,  or  paper,  to  be  cut  or  trimmed,  are  secured  io  a  press 
of  the  usual  construction;  and  the  knife  by  which  the  cutting  is  ef- 
fected receives  a  double  motion,  which  causes  it  to  give  a  drawing 
cut,  thereby  cutting  more  smoothly  and  easily  than  if  the  cut  were 
directly  vertical.  The  knife  is  attached  to  a  frame,  which  is  pro- 
vided with  what  the  patentee  calls  ^'inclines,  or  cams>"  which  slide 
against  similar  cams  attached  to  thp  frame  of  the  machine.  This 
knife  frame  is  connected  by  means  of  two  jointed  connecting  rods, 
with  a  vertical  sliding  frame  at  the  bottom,  that  receives  motion 
from  two  pinions  on  an  arbor,  the  teeth  of  which  take  into  the  teeth 
of  two  racks  attached  to  the  frame.  As  the  lower  sliding  frame  moves 
down,  it  draws  with  it  the  knife  frame,  which  at  the  same  time  re- 
ceives a  lateral  movement  by  the  inclined  ways,  or  cams,  at  the  side. 

Claim. — "What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  peculiar  mechanical  combination  used  to  gi^e  a 
lateral,  or  sliding,  motion  to  the  knife,  which  consists  of  the  inclines, 
or  cams,  formed  on  the  knife  frame  working  on  the  cams  attached  to 
the  frame  of  the  machine,  the  connecting  rods,  and  the  lower  sliding 
frame,  for  the  purpose,  and  in  the  manner,  specified.  Also,  I  claim 
the  mechanical  construction  of  the  press,  as  arranged  and  combined 
with  the  parts  for  cutting,  thereby  forming  an  entire  machine  for  the 
purpose  described.'^ 

21.  For  an  improvement  on  his  Self-acling  Log  Brace  far  Smo 
Mills;  Benjamin  Gush  wa,  Clear.  Spring,  Washington  county,  Mary- 
land, June  19.  . 

This  improvement  is  added  to  a  patent  granted  to  Mr.  Cushwa  on 
the  15th  of  July,  1840,  and  noticed  in  this  Journal,  vol  ii,  3rd  series, 
page  203. 

The  improvement  claimed  is,  for  the  addition  of  a  ferrule  with  a 
flanoh  on  to  the  roller  of  the  log  brace,  which  supports  the  log,  as 
previously  patented;  which  ferrule  and  flanch  may  slide  on  the  said 
roller,  and  be  set  nearer  to,  or  farther  from,  the  line  of  the  saw.  The 
object  of  this  improvement  is  to  prevent  the  springing  of  the  log — an 
effect  which  generally  takes  place  after  a  slab  has  been  cut  from  it. 

22.  For  an  improvement  in  the  process  of  Burning  Lime;  Samuel 
Garber  and  Henry  Swartzengrover,  borough  of  Norristown,  Mont- 
gomery county,  Pennsylvania,  Jane  19. 

The  improvement  above  referred  to,  is  added  to  a  patent  granted 
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X6  tbe  saiHe  peraons,  on  the  9^  of  Maicb^  16d?,and  iff  fuUy  explain- 
ed in  the  following  claim,  vizr-r-^  We  claim  as  our.  improvement  in 
the  calcination,  or  burning,  of  lime,  the  introduction  of  heated  air  into 
a  lime  kiln,  for  the  purpose  of  bunding  or  caldning  the  lime  contained 
therein;  and  this  we  claim  by  whatever  means  the  air  nlay  be  heated, 
and  whether  the  lime  is  Or  is  not  intermingled  with  fuel  in  the  kiln." 


23.  For  1^  improvement  in  the  Slides  of  Extension  Tables;  Charles 
P.  Hobe,  city  of  New  York,  June  2;2. 

4 

The  slides  in  these  improved  extension  tables  are  to  be  plated  with 
metal^  and  arranged  in  such  manner  as  to  give  a  looger  bearing  than 
is  attained  by  means  of  the  common  dovetail  slides.  Each  side  of  a 
slide  is  grooved  for  about  two-thirds  its  length,  the  groove  commenc- 
ing on  the  two  sides  at  opposite  ends.  These  grooves  are  covered 
with  plates,  having  slots  in  them,  running  nearly  the  whole  length. 
On  each  side  of  the  slide,  and.  at  that  end  of  it  which  is  not  occupied 
by  the  slots,  there  is  a  T  shaped  piece  of  met^l,  which*  slides  in  tbe 
slot  of  the  adjoining  slides.  The  elots  are  enlarged  at  one  end,  to  ad- 
mit the  T  shaped  piece,  and  this  enlai^ment  is  then  closed  by  94>iece 
of  metal  which  is  held  by  a  screw.  By  this  arrangement,  each  side 
of  each  dide  is  connected  with  the  adjoining  slide,  in  two  places,  its 
T  piece  on  one  end,  fitting  into  the  slot  of  aii  adjusting  slide,  and  a 
slot  on  the  other  end  receiving  the  T  piece  from  the  adjoining  slide; 
the  same  ronnexion  being  repeated  on  each  adjoining  slide. 

The  claim  to  the  foregoing  arrangement  refers  tt^oughout  to  the 
drawings.  - 


24.  For  a  new  Pomposition  for  Coating  Metalsy  to  prevent  Corro^ 
sion;  Arthur  Wall,  Shad  well,  England,  June  22. 

(See  Specification.) 

25.  For  improvements  in  the  Washing  Machine;  H.  R»  Walter,  Nor- 
wich, Chenango  cpuntj.  New  York,  June  22. 

In  this  washing  machine  "tbe clothes  to  be  washed  are  placed  upon 
a  fluted  board,  which  lies  horizontally  within  a  trough,  orcistern,  con- 
taining the  suds>  or  water,  by  which  the  cleansing  is  to  be  efiect0d. 
Oyer  this  board,  and  upon  the  clothes-  laid  upon  it,  a  fluted  roller  is 
to  be  passed  back  and  forth,  which  roller  revolves  in  suitable  head- 
blocks,  and  is  pressed  down  by  the  action  of  spiral  springs,  so  as  to 
enable  it  to  yield  to  the  inequality  of  thickness  in  the  articles  to  be 
washed.  The  roller  is  surmounted  on  its  upper  side  by  a  plate  of 
sheet  metal,  which  extends  from  one  head-block  to  the  other,  and 
with  them  constitutes  a  frame  for  containing  the  fluted  roller.  This 
fluted  roller  frame  is  held  down,  as  it  traverses  back  and  forth,  by 
giude  pieces  attached  to  the  sides  of  the  cistern,  and  which  enter  into 
grooves  made  on  each  end  of  the  frame  to  receive  them." 

Claim. — **  What  I  claim  is  the  manner  in  which  I  have  constructed 
the  fluted  roller  frame,  and  combined  the  same  with  the  trough,  or 
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datern,  as  herein  set  forth;  that  is  to  say,  I  daimthe  arranging  of  the 
fluted  roller  so  that  its  gudgeons  shall  be  reoeiyed  in  sliding  rods, 
which  are  acted  npon  by  spiral  springs  contained  in  tvo  head-blocks, 
ase  connected  together  by  a  cap,  or  coveringy  which  incloses  the 
Anted  roller;  the  whole  being  constructed  substantially  in  the  manner 
described.  I  claim,  also,  the  combining  of  the  said  fluted  ndler  frame 
with  the  cLstem,  by  means  of  ledges  attached  to  said  cistern,  and  re- 
ceived within  grooves  on  the  head-blocks,  said  grooves  being  furnish- 
ed with  friction'  rollers  on  their  lower  sides,  and  the  roller  frkme  being 
made  to  work  back  and  forth  horizontally,  upon  a  horizontal  waah 
board,  for  the  purpose,  and  in  the  manner,  described.^ 


26.  For  an  improvement  in  the  Water  Wheel  for  Mills;  Nelson  John- 
son, Triangle,  Broome  county.  New  York,  June  22. 

The  patentee  calls  this  an  <<  improved  direct  percussion  and  reac- 
tion water  wheel,'*  that  is  to  say,  the  wheel  is  to  be  actuated  by  the 
striking  of  the  water  upon  the  buckets,  aided  by  the  reaction  as  the 
water  leaves  them  at  the  bottom.  The  outer  rim  of  this  wheel  is 
conical,  with  a  flanch  curving  outward  at  the  lower  edge,  and  the  in- 
ner rim  is  in  the  form  of  the  lower  section  of  a  bell.  These  two  rims 
are  connected  together  by  curved  buckets,  the  outer  rim  being  scol- 
loped, to  correspond  with  the  upper,  inclined,  curved  sur&ce  of  the 
buckets.  The  inner  rim  is  lower  than  the  outer,  so  that  the  buckets 
incline  downwards,  towards  the  shaft,  as  well  as  in  the  direction  of 
the  circumference. 

<<What  I  claim  as  my  invention  is  the  manner  in  which  I  have 
combined  the  buckets  with  the  inner  bell-shaped  rim,  and  outer  coni- 
cal rim,  by  forming  the  scollops  in  the  upper  edge  of  said  outer  rim 
where  the  water  enters,  instead  of  in  the  lower  edge  of  said  rim, 
where  it  discharges,  as  in  my  original  improvement;  and  combining 
one  edge  of  the  buckets  with  the  scollops  thus  arranged,  and  the 
other  with  the  inner  bell-shaped  rim,  as  set  forth.^ 


» 


27.  For  an  improved  mode  of  Setting  up  Printing  T^pes;  James 

Hadden  Young,  of  England,  and  Adrain  Delcambre,  of  France, 

June  22. 

This  invention  consists  in  a  machine,  or  apparatus,  for  what  is 
technically  called  composing,  or  the  setting  up,  of  types  for  the  purpose 
of  printing;  by  its  means  the  letters  are  to  be  placed  in  their  proper 
order,  as  in  the  composing  stick,  in  a  much  more  rapid  manner  than 
heretofore;  this  is  effected  by  means  of  an  inclined  plane,  or  inclined 
planes,  upon  which  the  types  are  thrown,  and  allowed  to  descend  by 
various  channels,  which  meet  in  one  po^nt,  at  the  composing  box, 
which  supplies  the  place  of  the  ordinary  composing  stick.  There  are 
a  number  of  keys,  somewhat  similar  to  those  of  a  piano  forte,  which 
act  upon  levers  that  push  the  types  on  to  the  inclined  plane,  or  planes, 
down  which  they  descend  by  their  own  gravity,  to  the  said  box, 
whenever  the  k^ys  are  depressed;  such  types  being  so  pushed  out  of 
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boxes,  or  caaes^  made  to  contain  them.  The  types  are  arranged  in 
the  composing  box  side  by  side,  and  then  removed  by  hand  to>  the 
chase,  in  the  usiiaj  way. 

There  is  a  groove  for  each  letter  of  the  alphabet,  the  entrance  to 
vbich  is  governed  by  what  is  called  a  pushing  frame,  in  connexion 
with  a  key  having  a  corresponding  letter  marked  upon  it  These 
grooves  are  all  arranged  side  by  side  on  the  inclined  plane,  and  are 
covered  by  a  covering  plate,  to  prevent  the  types  from  jumping 
out  The  types  are  arranged  in  cases,  consisting  of  inclined  diannels, 
and  each  channel  is  in  connexion  with  an  appropriate  groove,  and 
when  the  proper. key  is  acted  upon,  the  pushing  frame  forces  the 
lowest  letter  out  of  the  channel  into  the  groove,  down  which  it  de^ 
scends  to  an  aperture,  provided  with  a  spout,  which  insures  the  pro- 
per delivery  of  the  letter  in  the  composing  box;  and  at  the  reception 
of  each  letter,  a  combination  of  levers,  acted  upon  by  the  keys,  causes 
all  the  former  lettera  to  be  pusiied  forward  for  th6  reception  of  the 
next 

Claim. — ^  We  hereby  declare  the  inclined  pl^ne,  the  pushing  frame, 
the  covering  plate,  our  new  composing  box,  and  the  movements  cob- 
nected  with  the  said  box,  to  constitute  our  said  invention,  for  which 
we  hereby  claim  to  maintain  exclusive  right  and  privilege,  by  means 
of  letters  patent 


2B.  For  an  improvement  in  the  Itomp  for  Bttrning  Lard;  Edward 
T.  Williams  and  Latham  T.  Tew,  Newport,  Rhode  Island,  June  2B. 

The  body  of  the  lamp,  or  stand,  is  cylindrical,  and  within  it  a  pis- 
ton is  fitted,  for  the  purpose  of  forcing  the  hirdnp  to  the  wick.  'Tyro 
screws  pass  through  the  said  piston,  and  extend  down  to  the  base  of 
the  lamp,  and  are  each  provided  with  a  pinion,  the  teeth  of  which 
take  into  the  teeth  of  a  small  cog  wheel,  which  has  an  axle  adapted 
to  the  reception  of  a  key  fitting  into  it  from  the  under  side  of  the  base, 
or  stand.  Under  this  arrangement,  the  turning  of  the  key  will  actUr 
ate  the  screws,  and  thus  work  the  piston  up  or  down. 

The  claim  is  to  the  method  of  feeding  the  lamp,  or  elevating  the 
lard  into  the  reservoir  which  contains  the  wick,  by  means  of  a  mova- 
ble piston  in  the  tube,  or  neck,  of  the  lamp,  arranged  and  operated  in 
the  manner  described. 


29.  For  an  improvement  in  the  Spark  •Arrester  for  Locomotive  and 

other  chimneys;  Leonard  Fhleger,  Philadelphia,  Pennsylvania, 

Assignee  of  W.  W.  Hubbell,  Moyamensing,  Philadelphia  county, 

Pennsylvania,  June  26. 

In  this  apparatus,  the  spark  arrester  and  the  receptacle  for  the 
sparks;  instead  of  surrounding  the  chimney  as  usual,  is  placed  along- 
side of  it,  and  they  are  made  to  communicate  with  each,  other  at,  or 
near,  the  top — the  latter  being  of  greater  diameter  than  .th&  former. 
Within  the  tube  of  the  spark  arrester  there  is  a  perforated  tube  of  less 
diameter  and  length,  so  as  to  leave  a  space  aU  arouad,  between  the 


tw<s  and  at  the  bottom.  The  perforated  tube,  vhere  the  aiiester  re- 
ceives the  draught,  smoke,  sparks,  &&,  is  covered  vith  soUd  riieet 
roetal,  for  the  purpose  of  scattering  the.  sparks.  The  top  of  the  chim- 
ney is  provided  with  a  cap,  which  may  be  removed  whenever  it  is 
not  desired  to  make  use  of  the  arrester.  The  space  between  the  oater 
and  the  inner  perforated  tube  is  covered,  so  that  the  draught  must 
pass  through  the  perforations  in  the  inner  tube,  the  sparks  being  re- 
tained in  the  space  between  the  two. 

By  this  arrangement,  we  are  told  by  the  patentee,  that  <<the  chim- 
ney U  not  rendered  top-heavy,  a  less  surface  than  usual  is  expoeed  to 
the  action  of  the  wind ;  advantage  ts  also  derived  from  the  large  sur- 
face ^of  the  casing  which  is  exposed  to  the  action  of  the  external  air, 
which  condenses  a  portion  of  the  exhaust  steam  which  is  passed  into 
the  chimney  as  usual,  and  is  forced  along  with  the  sparks,  into  the 
space  between  the  outer  and  inner  tabes." 

Claim. — ^  What  I  claim  as  constituting  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  manner  in  which  I  have  arranged  and 
combined  the  chunney  and  the  spark  arrester  and  depositor;  thechim> 
ney  not  being  surrounded  in  any  part  by  the  arrester,  but  the  two 
being  placed  side  by  side,  and  communicating  with  each  other  at 
their  upper  ends ;  and  the  arrester  and  depositor  consisting  of  an  outer 
case,  an  inner  perforated,  or  wire  gauze,  cylinder,  or  tcd^,  with  an 
imperforated  part  where  the  draught  first  strikes  it;  and  having  a  re- 
ceptacle for  cinders  and  ashes  at  its  lower  end,  as  described." 


30.  For  an  improvement  in  the  Spark  Arrester  for  Locomotive  and 
other  chimneys;  Leonard  Phleger,  Philadelphia,  Pennsylvania, 
Assignee  of  VV.  W.  Hubbell,  Moyamensing,  Philadelphia  county, 
Pennsylvania,  June  26. 

The  chimney,  in  this  arrester,  is  surrounded  by  a  perforated  cylio* 
der,  and  the  whole  by  a  jacket,  which  extends  down  lower  than  the 
said  perforated  cylinder,  but  not  quite  so  low  as  the  chimney.  The 
chimney  is  provided  with  a  movable  cap,  as  described  in  the  prece- 
ding notice;  and  the  space  between  the  perforated  cylinder  and  jack- 
et is  permanently  covered  with  a  cap.  Near  the  top,  the  chimney 
communicates  with,  the  outer  space,  by  means  of  pipes  that  pass 
through  the  perforated  cylinder,  so  that  the  draught  passes  from  the 
chimney  into  the  outer  space,  and  thence,  through  the  perforations  in 
the  cylinder,  into  the  space  between  tbe  chimney  and  perforated  cyl- 
inder, and  out  at  the  top. 

Claim. — ^^l  hereby  declare  that  I  do  not  claim  to  be  the  &rst  invent- 
or of  either  of  the  separate  parts  thereof  individully,  but  I  do  claim  to 
have  so  combined  and  arranged  these  parts  as  to  have  produced  an 
instrument  substantially  new  in  its  character,  and  beneficial  in  its  ef- 
fects; that  is  to  say,  I  claim  the  surrounding  of  the  chinmey  by  the 
perforated  metallic  cylinder,  or  cone,  and  tbe  jacket,  or  case,  combi- 
ning these  parts  together,  and  inclosing  them  in  the  manner  set  forth; 
the  chimney  being  furnished  with  a  cover,  or  shutter,  and  tubes,  or 
pipes,  of  communication  extending  from  said  chiomey  into  the  outer 
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spaeo;  and  the  otiier  parte  conMrnM  in  the  actidn  of  tha  appaiBttts, 
bduig  arranged  substantially  in  the  manner,  and  so  as  to  prmuoe  the 
results,  set  forth." 


31.  For  an  improvement  in  the  Spark  Arrester ^  or  Depositor;  Leon- 
ard Phleger,  Philadelphia,  Pennsylvania,  Assignee  of  W.  W.  Hub* 
beU,  Moyamensing,  Philadelphia,  Pennsylvania,  June  26. 

In  this  instrument,  the  smoke  box  is  surmounted  by  a  drum,  and 
upon  this  is  placed  the  chimney,  which  is  connected  with  it  by  means 
of  a  hinge,  to  admit  of  passing  under  bridges,  &c.  Within  the  drum 
is  placed  a  cylinder  of  perforated  metal,  or  wire  gauze,  which  is 
closed  at  its  lower  end  by  a  plate  of  solid  metal,  with  a  hole  in  the 
middle,  surrounded  by  a  flanch  projecting  downwards,  for  the  recep- 
tion of  the  exhaust  steam  pipes,  the  upper  end  of  the  said  cylinder 
being  left  open.  Within  the  drum  there  is  a  belt,  or  zone,  of  perfo- 
rated metal,  or  wire  gauze,  united  with  it  at  its  lower  end,  and  which 
extends  up  conically  and  is  united  with  the  upper  end  of  the  perfora- 
ted cylinder,  by  an  annular  plate  which  closes  the  space  between  the 
two.  In  the  space  between  the  perforated  cylinder  and  zrone,  there 
is  an  imperforated  casing,  or  tube,  which  extends  from  within  a  short 
distance  of  their  upper  ends,  to  the  top  of  the  fire  box,  a  part  of  it  be- 
ing within,  and  the  rest  below  the  drum,  the  lower  end  of  which  is 
inclined  and  connected  with  the  said  case  by  an  annular  plate,  that 
forms  an  inclined  plane,  to  cause  the  sparks  which  fall  upon  it  to*  de- 
scend into  a  box  at  the  side.  There  is  an  inclined  pipe  which  runs 
down  from  the  inclined  lower  end  of  the  drum  to  the  box  or  recep- 
tacle for  the  sparks;  this  pipe  is  divided  into  two  parts  by  a  perfora- 
ted diaphragm,  extending  its  length,  and  dividing  It  into  an  upper 
and  lower  space;  the  upper  space  being  connected  with  the  upper 
part  of  the  drum  by  a  pipe.  Within  the  perforated  cylinder  is  an  im- 
perforated tube,  open  at  both  ends,  (and  supported  by  stays,}  for  the 
purpose  of  directing  the  exhaust  steam  immediately  up  the  chinmey, 
and  to  prevent  it,  by  its  expansion,  from  impeding  the  passage  of  the 
draught  through  the  perforations  in  the  cylinder. 

Claim. — ^<What  I  claim  as  new,  and  desire  to  secure  by  letters  pa- 
tent, is  the  particular  manner  in  which  I  have  combined  and  arranged 
the  respective  parts,  as  set  forth;  that  is  to  say,  I  claim,  in  com- 
bination, the  perforated  cylinder,  and  the  perforated  belt,  or  zone, 
connected  with  each  other  by  means  of  an  imperforated  annular  plate, 
the  lower  edge  of  the  zone  being  connected  to  the  drum,  as  described 
and  represented.  I  also  claim,  in  combination  with  each  other,  the 
arranging  of  the  inclined  annular  plate  of  metal,  the  tube  leading  to 
the  box,  the  perforated  diaphragm,  and  the  tube,  so  as  to  conduct  and 
deposit  the  sparks  in  the  box,  whilst  that  portion  of  the  draught  which 
accompanied  them  and  forced  them  down,  is  allowed  to' escape  into 
the  chimney,  as  described." 
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32.  For  a  Ebrizanial  Spark  ArrtMier  for  Loeomoti^e  and  other 
chimneys;  Leonard  Phleger,  Phihidelphia,  Amgnee  of  W.  W.  Hub- 
belly  Moyamensing,  Philadelphia  county,  Pennsylvania,  June  26. 

The  patentee  says: — ^'I  have  combined  a  horizontal  spark  arrester 
and  flue  with  a  vertical  chimney,  which  chimney  may,  in^most  cases, 
be  made  so  short  as  not  to  require  to  be  turned  down,  but  which 
may,  if  desired,  be  attached  to  the  part  constituting  the  arrester  by  a 
hinged  joint,  and  may  then  be  turned  down  with  facility.  The  hori- 
zontal flue  that  is  combined  with  the  spark  arrester  may  be  consider- 
ed as  constituting  a  part  thereof,  and  it  is  likewise  to  be  considered 
as  forming  a  part  of  the  chimney;  this  horizontal  flue  I  sometimes 
surround  by  the  perforated  sheet  metal,  or  wire  gauze,  by  which  the 
sparks  are  to  be  arrested.'' 

Claim. — ^«<What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
the  combining  of  a  spark  arrester,  placed  in  a  horizontal  position, 
with  a  vertical  chimney,  substantially  in  the  manner  set  forth,  for  the 
purpose  of  obtaining  the  necessary  length  of  flue,  and  of  perforated 
metallic  surface  for  the  proper  action  of  the  instrument,  whilst  the 
vertical  chimney  itself  may  be  so  short  as  to  pass  under  the  lowest 
bridges  upon  railroads." 


33.  For  Railroad  Marm  Signals;  Samuel  Nicolson,  Boston,  Massa- 
chusetts, June  26. 

There  is  a  curved  lever  jointed  to  the  track,  (the  ciurved  surface 
projecting  above  the  rail,)  and  connected  by  bell  cranks  and  wires 
passing  under  the  track,  to  an  alarm  bell  elevated  to  a  considerable 
height,  and  worked  by  a  weight,  in  the  usual  maimer.  When  the 
wheels  of  the  tender  pass  over  the  curved  lever,  it  is  pressed  down, 
which  communicates  with,  and  starts,  the  alaruL 

Claim. — <^I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  the  method  of  communicating  motion  to  the  alarm,  by  the 
passing  of  the  wheels  of  the  tender,  &c.,  over  the  curved  lever  con- 
nected with  the  alarm,  in  the  manner  specified." 


34.  For  an  improvement  in  Casting  Composiiian  Screws;  John 
Luther,  Warren,  Bristol  county,  Rhode  Island,  June  26. 

This  patent  is  for  making  screws  with  the  head  and  shank  of  brass, 
iron,  or  other  hard  metal,  and  for  casting  thereon  a  body  and  threads 
of  soft  metal  or  composition.  Into  a  mould  of  the  form  of  the  intend- 
ed screw,  the  soft  metal,  or  composition,  is  poured,  and  the  hard  me- 
tal shank,  which  must  be  previously  tinned,  is  dien  inserted,  thus 
causing  the  soft  metal,  or  alloy,  to  adhere  to  the  tinned  surface  of  the 
shank. 

Claim. — ^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  cast  screws  with  iron,  brass,  or  copper  beads 
and  shaoks,  whilst  the  body  and  thread  are  made  of  tin,  lead,  zinc, 
antimony,  or  any  soft  metal,  or  any  of  these  combined." 
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35.  For  an  improvement  in  the  Machine  for  Hulling  JRice^  and  any 
other  kind  of  Grain ;  Webster  Herrick,  Northampton,  Hampshire 
county,  Massachusetts,  June  26. 

Claim. — ^^What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  two  disks,  covered  with  pointed 
wires,  or  with  stout  card  teeth,  one  of  which  disks  is  made  to  revolve 
vertically  within  a  drum,  and  is  borne  up  against  a  stationary  disk, 
similarly  armed,  by  means  of  a  spiral  spring  pressing  against  its  shaft, 
and  regulated  by  a  tempering  screw;  and  having  combined  therewith 
an  iron  centre  plate,  or  disk,  provided  with  projecting  ribs,^'  (for  the 
purpose  of  throwing  the  grain  towards  the  wire  rubbers,)  <<in  the 
manner  described." 


36.  For  an  improvement  in  tjie  manner  of  Constructing  Wheels  for 
Rail  and  other  Roads;  Henry  Dircks,  Liverpool,  England,  June  26. 

This  wheel  is  formed  with  a  groove,  or  channel,  into  which  is  fit- 
ted blocks  of  wood,  with  the  grain  running  radially,  and  bolted  to  the 
iron,  as  a  substitute  for  the  iron  tread. 

Claim. — ^^\  claim  the  combination  of  a  metallic  wheel  with  a  wood- 
en faced  tire,  or  tread,  as  before  described,  without  being  confined  to 
its  precise  mode  of  construction,  or  putting  together.'^ 


37.  For  an  improvement  in  the  Floating  Dry  Dock^  for  raising  ves- 
sels; John  Thomas,  New  York,  June  26. 

This  improved  floating  dry  dock  is  of  the  kind  which  is  made  m 
sections,  with  floats  at  each  end,  for  the  purpose  of  assisting  the  main 
float  in  raising  the  vessel,  and  to  prevent  the  whole  from  rocking. 
Each  section  consists  of  a  truss  fr^pie,  on  which  the  vessel  rests,  and 
at  each  end  it  is  provided  with  a  large  float,  which  is  made  to  slide 
up  and  down  in  a  frame,  by  means  of  screws  with  double  right  and 
left  handed  threads,  which  act  upon  nuts  in  two  sets  of  followers. 
There  are  tongue  pieces  with  key  holes  along  their  length,  attached 
to  the  floats,  which  pass  through  mortises  in  the  followers.  The 
turning  of  the  screws  causes  the  followers  to  approach  towards,  or  to 
recede  from,  each  other,  simultaneously.  The  advantage  of  this  de- 
vice is,  that  as  one  follower  is  lifting  up,  or  forcing  down,  the  float, 
by  having  the  tongue  piece  keyed  to  it,  the  other  is  returning  to  the 
proper  place  for  commencing  action  when  it  shall  have  reached  the 
limit  of  its  play,  instead  of  using  but  one  folio wer,  which  requbresthe 
operation  to  be  arrested  whilst  it  is  returned  to  its  place,  or  else  em 
ploying  a  screw  of  the  whole  length  of  the  play  of  the  float. 

<<I  am  aware  that  end  floats  have  been  used  in  floating  dry  docks 
for  the  double  purpose  of  preserving  the  equilibrium  of  the  dock,  and 
to  assist  the  main  floats  in  the  body  of  the  dock,  in  raising  the  vessel 
and  frame;  the  main  floats  being  sunk  by  admitting  water  into  them, 
and  then  by  pumping  it  out,  and  therefore  I  do  not  claim  merely  the 
use  of  end  floats,  or  dispensing  with  the  inner,  or  main,  floats,  as 
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madef  known,  and  vuaeA;  but  what  I  do  claim  as  my  inTenlion,  and 
desire  to  secure  by  letters  patent,  is  the  employment  of  movable  end 
floats  of  sufficient  capacity  to  raise  the  vessel,  or  vessels,  and  do<^, 
by  forcing  them  down  by  mechanical  force,  when  used  without  the 
the  inner,  or  main,  floats  employed  heretofore,  for  the  purpose,  and  id 
manner  described.  I  also  claim  the  combination  of  the  right  and  left 
handed  screws,  followers,  tongue  pieces,  and  movable  floats,  for  the 
purpose,  and  in  the  manner,  described." 


Specifications  of  American  Patents. 


Specification  of  a  patent  granted  to  Arthur  Wall,  o/  ShadtotU^ 
Cheat  Britain,  for  a  composition  for  preventing  Corrosion  in 
Metals,  June  22d,  1841. 

Be  It  known  that  I,  Arthur  Wall,  of  Shadwell,  in  the  county  of 
Middlesex,  in  that  part  of  the  kingdom  of  Great  Britain  called  Ekig- 
.  land,  surgeon,  have  invented  a  new  composition  for  the  preven- 
tion of  corrosion  in  metals ;  and  I  do  hereby  declare  that  the  following 
is  a  full  and  exact  description  of  it.  To  enable  others  skilled  in  the 
art  to  use  my  invention,  I  will  proceed  to  describe  the  mode  of  mann- 
facturing  the  same,  and  the  application  thereof.  I  place  twenty 
pounds  of  the  strongest  muriatic  acid,  diluted  with  three  gallons  of 
water,  in  a  shallow  pan,  or  vessel,  made  of  cast  iron.  I  then  take 
112  pounds  of  filings  of  either  steel  or  bar  iron,  or  other  wrought  iron; 
I  heat  them  to  redness  and  throw  them  into  the  mixture  of  acid  and 
water,  for  the  purpose  of  oxidizing  the  filings.  I  then  place  the  pan 
on  a  sand  bath,  (heated  by  a  flue  from  a  furnace,)  which  digests  the 
filings,  and  facilitates  the  oxidation.  I  repeatedly  stir  up  the  whole, 
and  after  subjecting  them  to  this  process  for  about  twenty-four  hours, 
or  until  ebullition  takes  place,  and  the  greater  part  of  the  filings  are 
taken  up  by  the  liquor,  or  mixture,  I  allow  the  oxides  thus  obtained, 
to  riin  aS  through  a  tap  into  a  vessel  beneath,  leaving  the  metal  not 
operated  upon  at  the  bottom.  When  these  oxides  are  quite  settled, 
the  clear  mixture,  or  liquor,  is  run  off  from  them  into  a  third  vessel, 
and  then  the  filings  must  be  subjected  to  the  same  process  in  tbe  ori- 
ginal mixture,  to  complete  the  oxidation,  (that  is,)  they  must  be  again 
made  red  hot,  and  the  mixture  which  has  run  into  the  third  ves^ 
sel  thrown  upon  them,  and  this  process  must  be  repeated  until  all  the 
filings  have  oxidized  that  can  be  made  to  do  so.  The  oxides  thus 
obtained  I  now  expose  on  an  iron  plate,  made  red  hot  over  a  furnace, 
until  all  moisture  has  evaporated  from  them,  and  they  assume  a  red 
appearance.  I  then  mix  with  them  sixteen  pounds  of  quicksilver,  by 
sifting  it  through  a  very  fine  wire  sieve  on  to  the  oxides,  and  after- 
wards I  intimately  mix  it  with  them  by  rubbing  the  wh^e  down  id 
a  mortar,  or  other  suitable  process,  and  when  so  mixed  I  then  add 
as  much  water  as  will  cover  the  surfiice,  and  from  eight  to  nine 
pounds  of  strong  nitric,  or  nitrous,  add,  and  again  place  the  whole 
on  the  ftimace  plate,  or  iron  bath,  and  repeatedly  stir  it  until  all  the 
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menstruum,  or  liquor,  has  nearly,  or  compIeCeiy,  ev^aporated.    I  then 
place  the  whole  mass  in  a  mortar,  or  other  pounding  machine,  and 
bray,  or  pound,  it  until  it  is  in  a  complete  state  of  blackness.    I  then 
mix  it  with  water,  and  stir,  or  wash,  it  until  all  the  light  particles  are 
washed  out.    I  then  allow  it  to  settle,  and  when  the  settlement  has 
taken  place^  the  water  is  poured  off  from  the  sediment  at  the  bottom. 
This  sediment  I  then  place  in  a  crucible,  or  earthen  retort,  with  a  re- 
ceiver attached,  adapted  for  the  reception  of  any  chloride,  or  mercury^ 
that  may  escape,  or  come  over,  (the  contents  of  this  receiver  I  pre- 
serve, in  order  to  re-add  to  the  general  mass  afterwards,  when  cool;) 
then  I  make  it  red  hot,  and  when  in  this  state  I  plunge  it  into  fresh 
boiling  water,  and  stir  it  for  a  few  minutes,  and  then  allow  it  to  set- 
tle.    I  then  pour  the  water  off,  let  it  cool,  and  add  the  chloride,  as 
before  stated ;  and  after  the  last  mentioned  process,  I  add  to  it  one- 
quarter  of  its  own  weight  of  common  black  lead,  or  minium,  com- 
monly called  <<red  lead,''  according  to  the  color  which  the  operator 
wishes  the  composition  to  assume.    Previously  to  applying  this  com- 
position to  metal,  I  add  to  it  such  a  quantity  of  boiled  linseed  oiLand 
q>irit  of  turpentine,  (in  the  proportion  of  one-fifth  of  spirit  of  turpen- 
tine to  the  oil  used,)  as  will  reduce  it  to  a  state  sufficiently  liquid  to 
be  spread  with  a  brush.    This  preparation  I  then  apply  as  thinly  as 
possible,  by  means  of  a  brush,  to  sheets  of  copper,  or  other  metal; 
which  sheets  I  afterwards  subject  to  a  heat  gradually  raised  to  about 
300  degrees  of  Fahrenheit's  thermometer,  so  as  to  make  the  metal 
imbibe  the  preparation;  this  heat  must  be  applied  to  the  sheets  of  pre- 
pared metal,  without  smoke  or  flame,  by  placing  the  sheets  on  trucks 
in  contact  with  the  flue  plates,  in  the  manner  hereinafter  described. 
The  mode  of  applying  this  heat  may  be  various,  but  in  order  the 
more  distinctly  to  explain  my  meaning,  and  likewise  my  mode  of 
operating,  I  shall  now  proceed  to  describe  the  fiimace  which  I  use, 
and  find  to  answer  the  purpose.    I  erect  two  or  more  horizontal 
flues,  the  construction  and  dimensions  of  which  may  be  varied  ac- 
cording to  circumstances,  which  flues  should  gradually  decline  to- 
Mrards  the  extreme  end  from  the  furnace  bars,  so  as  to  produce  a  good 
draught  and  communicate  a  stronger  heat  to  the  plates  above  next 
mentioned.   These  flues  I  cover  with  cast  iron  plates.    I  then  raise  the 
exterior  walls  of  the  furnace  to  the  height  of  from  about  three  to  six 
feet  above  the  iron  plates,  which  walls  must  be  bound  with  iron  bra- 
ces to  prevent  them  from  cracking,  from  the  excessive  heat.    I  then 
place  thin  sheets  of  iron  slightly  curved,  thus  forming  a  roof,  and  rest 
them  on  the  exterior  wall.    Each  end  of  the  chamber  (thus  formed) 
is  closed  by  an  iron  plate,  made  to  slide  up  and  down  by  a  pulley, 
so  as  to  act  as  a  damper,  and  let  out,  or  confine,  the  heat.    The  heat 
from  the  flues  is  carried  away  by  a  common  chinmey,  which  has  a 
damper  in  it  for  the  purpose  of  controlling  the  heat    The  sheets  of 
metal  prepared  with  the  composition  as  above  described,  are  thus 
placed  upon  uron  trucks,  between  upright  pins  which  run  on  wheels 
of  four  inches  in  diameter,  and  are  thus  placed  over  the  iron  plates 
made  hot  by  the  flues;  the  heat  must  be  gradually  applied  to  prevent 
the  composition  from  blistering  on  the  metal,  by  the  trucks  being  first. 
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placed  at  the  extreme  end  from  the  furnace  bars,  and  gradually  rolled 
over  the  flue  till  evaporation  ceases,  and  the  metal  assumes  a  dark 
appearance — ^this  completes  the  operation.  When  preparing  iron 
tanks  with  the  composition ,  I  apply  the  furnace  heat  merely  suffi- 
cient at  first  to  expel  the  moisture  from  the  metal,  and  when  in  that 
state  I  take  them  out  and  sprinkle  over  them  as  much  charcoal,  very 
finely  pounded,  as  will  be  absorbed  by  the  metal,  which  gives  to  tl^ 
metal,  when  prepared,  a  glossy  appearance.  I  then  apply  the  strong- 
er heat,  and  the  operation  is  completed. 

Now,  I  do  not  claim  as  any  part  of  my  said  invention  any  of  the 
separate  processes,  or  the  use  of  any  vessels  or  furnaces.  But  what 
I  do  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
composition  prepared  as  above  described,  for  the  prevention  of  cor- 
rosion in  metal  and  for  other  purposes. 


Crane's  Anthracite  Iron, 

Decision  of  the  Court  of  Common  PlecLSy  affirming  the  validity  of 
the  Patent  granted  to  George  Crane,  Esq,,,  for  Smelting  Iron 
with  Anthracite  Coal.  Delivered  at  Westminster  Hall,  June 
ISthy  1842,  by  Lord  Chief  Justice  Tindall. 

The  Lord  Chief  Justice : — This  was  an  action  on  the  case  for  the 
infruigement  of  a  patent  granted  to  the  plaintifi'  on  the  28th  of  Sep- 
tember, 1836,  for  an  improvement  in  the  manufacture  of  iron.  The 
declaration  was  in  the  usual  form,  and  the  defendants  pleaded  thereto, 
first,  that  they  were  not  guilty;  secondly,  that  the  plaintiff  was  not 
the  first  and  true  inventor  of  the  said  improvement — ^upou  each  of 
which  pleas  issue  was  joined; — ^thirdly,  after  setting  out  at  length  tlie 
plaintiff's  specification,  the  defendants  pleaded  that  the  alleged  im- 
provement therein  described,  was  not  a  new  manufacture,  invented 
by  the  plaintiff  within  the  intent  and  meaning  of  the  statute,  as  to  the 
public  use  and  exercise  thereof  in  England — which  allegation  was 
traversed  by  the  plaintiff  in  his  replication;  fourthly,  the  defendant 
pleaded  that  the  nature  of  the  plaintiff's  invention,  and  the  manner 
in  which  it  was  to  be  performed,  were  not  particuJarly  described,  or 
ascertained  by  the  plaintiff,  in  his  specification — upon  which  plea  is- 
sue was  joined;  and  in  their  last  plea,  the  defendants,  after  referring 
to  the  plaintiff's  specification,  before  set  out  in  the  third  plea,  stated 
the  grant  of  letters  patent,  dated  September  11,  1828,  to  one  James 
Beaumont  Neilson,  for  an  improved  application  of  air  to  produce  heat 
in  fires,  forges,  and  furnaces,  where  bellows  and  other  blowing  appa- 
ratus were  required — that  Neilson's  invention  was  the  production  and 
application  of  a  hot-air  blast,  and  was  in  public  use  with  Neilson's 
license  in  the  smelting  and  manufacturing  of  iron  from  iron-stone, 
and  was  the  hot-air  blast  in  the  plaintiff's  specification  mentioned— 
that  the  plaintiff  could  not  use  the  hot-air  hXdJsi  mentioned  in  his  spe- 
cification without  Neilson's  license,  and  that  he  had  obtained  such  li- 
cense before  the  grant  of  his  letters  patent,  and  that  the  using,  by  the 
plaintiff,  of  the  hot-air  blast,  in  the  smelting  of  iron  firom  iron-^tone, 
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combined  with  anthracite  or  stone-coal,  as  mentioned  in  his  specifica- 
tion, was  a  using  and  imitating  of  Neilson's  invention,  whereby  the 
plaintiff's  invention  was  void.    The  plaintiff  replied  to  this  last  plea, 
that  Neilson's  invention  was  not  the  same  hot-air  blast,  and  that  the 
machinery  and  apparatus  adapted  for  the  application  thereof,  men- 
tioned and  referred  to  in  the  plaintiff's  specification,  was  not,  nor 
was  the  using  by  the  plaintiff  of  the  invention,  as  described  in  his 
specification,  a  using  and  imitating  of  Neilson's  invention,  described 
in  Neilson's  specification;  which  allegation  is  traversed  by  the  defend- 
ants in  their  rejoinder.    At  the  trial  before  me,  a  verdict  was  entered 
for  the  plaintiff  on  all  the  issues,  subject  to  the  opinion  of  the  Court, 
upon  the  evidence  given  at  the  trial,  as  contained  in  a  report  agreed 
upon  between  the  parties — ^the  Court  being  at  liberty  to  draw  the 
same  inference  from  it  as  a  jury  might  draw.    On  the  argument,  it 
was  contended  by  the  defendants,  that  the  verdict  ought  to  be  entered 
for  them  on  each  of  the  issues  joined  on  the  record;  but  as  the  main 
question  between  the  parties  turns  on  the  third  issue,  which  involves 
the  question  whether  the  invention  of  the  plaintiff  is  a  manufacture 
within  the  intent  and  meaning  of  the  statute  of  James — ^that  is,  wheth- 
er it  is  or  is  not  the  subject  matter  of  a  patent-^and  as  the  determi- 
nation of  this  issue,  in  favor  of  one  party  or  the  other,  will  render  the 
decision  of  the  other  issues  free  from  difficulty,  the  simplest  way  will 
be  to  apply  ourselves  in  the  first  instance  to  that  question.    Now,  in 
order  to  determine  whether  the  improvement  described  in  the  patent 
is,  or  is  not,  a  manufacture  within  the  statute,  we  must,  in  the  first 
place,  ascertain  precisely  what  is  the  invention  claimed  by  the  plain- 
tiff, and  then,  by  the  application  of  some  principles  admitted  and  ac- 
knowledged in  the  application  of  the  law  relating  to  patents,  and  by 
the  authority  of  decided  cases,  determine  the  questioa  in  dispute  be- 
tween the  parties.    The  plaintiff  describes  the  object  of  his  invention 
to  be  the  application  of  anthracite  or  stone  coal,  combined  with  hot-^ 
air  blast,  in  the  smelting  or  manufacture  of  iron  from  iron-stone,  mine, 
or  ore;  and  states,  distinctly  and  unequivocally,  at  the  end  of  his  spe- 
cification, that  he  does  not  claim  the  use  of  a  hot-air  blast,  separately, 
as  of  his  invention,  when  uneombined  with  the  application  of  anthra- 
cite or  stone-coal ;  nor  does  he  claim  the  application  of  anthracite  or 
stone-coal,  when  uneombined  with  the  using  of  hot-air  blast;  but  that 
TV'hat  he  claims  as  his  invention,  is  the  application  of  anthracite  or 
stone-coal,  and  culm,  combined  with  the  using  of  hot-air  blast,  in  the 
smelting  and  manufacture  of  iron  from  iron-stone,  mine,  or  ore.    And 
the  question,  therefore,  becomes  this — ^Nvhether,  admitting  the  using 
of  the  hot-air  blast  to  have  been  known  before  in  the  manufacture  of 
iron  with  bituminous  coal,  and  the  use  of  anthracite  and  stone-coal  to 
have  been  known  before  in  the  manufacture  of  iron  with  cold-blast; 
but  that  the  combination  of  the  two  together  (the  hot-blast  and  the 
Buithracite)  Were  not  known  to  be  combined  before  in  the  manufac- 
ture of  iron,  whether  such  combinatipn  can  be  the  subject  of  a  patent? 
VVe  are  of  opinion  that  if  the  result  produced  by  such  a  combination, 
'\s  either  a  new  article,  or  a  better  article,  or  a  cheaper  article  to  the 
public  than  that  produced  before  by  the  old  method,  that  such  combi« 
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natiOD  0  an  inyentioiiy  or  manufacture,  intended  by  the  statnte,  and 
may  well  become  the  subject  of  a  patent.  Such  an  assumed  state  of 
&cts  ialls  clearly  within  the  principle  exemplified  by  Abbot,  Chief 
Justice,  in  the.  case  of  the  King  v,  Wheeler,  2d  Bamewali  and  Adol- 
phus  349,  where  he  is  determining  what  is,  or  what  is  not,  the  subject 
of  a  patent — namely,  it  may  perhaps  exteiul  to  a  new  process,  to  be 
carried  on  by  known  implements,  or  elements,  acting  upon  known 
substances,  and  ultimately  producing  some  other  known  substance, 
but  producing  it  in  a  cheaper  or  more  expeditious  manner,  or  a  bet- 
ter or  more  useful  kind.  And  it  falls,  also,  within  the  doctrine  laid 
down  by  Lord  Eldon,  in  Hill  v.  Thompson,  in  3d  Merivale  629— 
namely,  there  may  be  a  valid  patent  for  a  known  combination  of  ma- 
terials previously  in  use,  for  the  same  purpose,  or  even  for  a  new 
mediod  of  applying  such  materials;  but  the  specification  must  clearly 
express  that  it  is  in  respect  of  such  new  combination  or  application. 
There  are  numerous  instances  of  patents  which  have  been  granted, 
where  the  invention  consisted  in  no  more  than  in  the  use  of  things 
already  known,  and  acting  with  them  in  a  manner  already  known, 
and  producing  effects  already  known;  but  producing  those  effects  so 
as  to  be  more  economically  or  beneficially  enjoyed  by  the  public  It 
will  be  sufficient  to  refer  to  a  few  instances,  some  of  which  patents 
have  failed  on  other  grounds,  but  none  on  the  ground  that  the  inven- 
tion itself  was  not  the  subject  of  a  patent  We  may  first  instance 
Hall's  patent  for  applying  the  flame  of  gas  to  singe  ofl*  the  superfluons 
fibres  of  lace,  where  a  flame  of  oil  had  been  used  before  for  the  same 
purpose;  B&rosne's  patent,  in  which  the  invention  consisted  in  filter- 
ing the  syrup  of  sugar  through  a  filter,  to  act  with  animal  charcoal, 
and  charcoal  from  bituminous  schistus,  where  charcoal  had  been  used 
before  in  the  filtering  of  almost  every  other  liquor,  except  the  syrap 
of  sugar;  Hill's  patent,  in  3d  Merivale  above  referred  to,  for  improve- 
atents  in  the  smelting  and  working  of  iron ;  there  the  invention  con- 
sisted only  in  the  use  and  application  of  the  slags,  or  cinders,  thrown 
off  by  the  operation  of  smelting,  which  had  been  previously  con- 
sidered useless,  for  the  production  of  good  and  serviceable  metal,  by 
the  admixture  of  mine  rubbish.  Again,  Daniel's  patent  was  tak^ 
out  for  improvements  in  dressing  woolen  cloth,  where  the  invention 
consisted  in  immersing  a  roll  of  cloth,  manufactured  in  the  usual  man- 
ner, in  hot  water.  (See  the  King  v,  Daniel,  in  Mr.  Godson's  book  on 
patents,  274.)  The  only  question,  therefore,  that  ought  to  be  consid- 
ered on  the  evidence,  is — was  the  iron  produced  by  the  combination 
of  the  hot-blast  and  the  anthracite,  a  better  or  a  cheaper  article  than 
was  produced  from  the  combination  of  the  hot-blast  and  the  bitumi- 
nous coal;  and  was  the  combination  described  in  the  specification 
new,  as  to  the  public  use  thereof,  in  England?  And  upon  Ae  fiist 
point,  upon  looking- at  the  evidence  in  the  cause,  we  think  there  is  no 
doubt  that  the  resdt  of  the  combination  of  ^e  hot-blast  with  the  an- 
dimcite,  on  the  yield  of  the  furnaces,  was  more;  the  natuare,  proper- 
ties, and  quality  of  the  iroc,  better;  and  the  expense  of  making  the 
iron  less,  than  it  was  under  the  former  process,  by  means  of  the  com- 
bination of  the  hot-blast  with  the  bituminous  coal.    It  ia  to  be  ob^ 
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served,  that  no  ^Tidence  was  produced  on  the  part  of  the  defendants, 
to  meet  that  given  by  the  plaintiff  on  these  grounds,  and  that  it  was 
a  necessary  consequence,  from  the  proof  in  the  cause,  that  the  substi- 
tution of  the  anthracite  coal,  in  whole,  orin  part,  instead  of,  or  in  the 
place  of,  bituminous  coal,  from  the  substitution  of  that,  the  manufac- 
ture of  the  iron  should  be  obtained  at  less  expense.  It  was  objected, 
in  the  course  of  the  argument,  that  the  quality,  or  degree,  of  in  vention, 
W£is  so  small,  that  it  could  not  become  the  subject-matter  of  a  patent; 
that  a  person  who  could  procure  a  license  to  use  the  hot-air  blast  un- 
der Neilson's  patent,  had  a  full  right  to  apply  that  blast  to  coal  of  any 
nature  whatever,  whether  bituminous  or  stone-coal  But  we  think, 
if  it  were  necessary  to  consider  the  labor,  pains,  and  expense,  incur- 
red by  the  plaintiff  in  bringing  his  discovery  to  perfection,  that  there 
is  evidence  in  this  cause  that  the  expense  was  considerable,  and  the 
experiments  numerous.  But  in  point  of  law,  the  labor  of  thought, 
or  experiments,  and  the  expenditure  of  money,  are  not  the  essential 
grounds  of  consideration  on  which  the  question,  whether  the  inven- 
tion is  or  is  not  the  subject-matter  of  a  patent,  ought  to  depend;  for  if 
the  invention  be  new  and  useful  to  the  public,  it  is  not  material  whe- 
ther it  be  the  result  of  long  experiments  and  profound  research,  or 
whether  by  some  sudden  and  lucky  thought,  or  mere  accidental  dis- 
covery. The  case  of  Monopolies,  11th  Coke,  states  the  law  to  be, 
that  where  a  man,  by  his  own  charge  or  industry,  or  by  his  own  wit 
or  invention,  brings  a  new  trade  into  the  realm,  or  any  engine  tend« 
ing  to  the  furtherance  of  a  trade,  that  never  was  used  before,  and  that 
was  for  the  good  of  the  realm,  that  the  King  may  grant  him  the  mo- 
nopoly of  a  patent  for  a  reasonable  time.  If  the  combination  npw 
under  consideration  be,  as  we  think  it  is,  a  manufacture  within  the 
statute  of  James  the  First,  there  was  abundant  evidence  in  the  cause 
that  it  had  been  the  great  object  and  desideratiun,  before  the  granting 
of  the  patent,  to  smelt  iron-stone,  by  the  means  of  anthracite  coal,  and 
that  it  had  never  been  done  before.  There  is  no  evidence  on  the  part 
of  the  defendants,  to  meet  that  which  the  plaintiff  brought  forward. 
These  consideratious,  therefore,  enable  us  to  direct  that  the  verdict 
ought  to  be  entered  for  the  plaintiff,  on  the  third  issue;  that  it  was  a 
new  manufacture — new  as  to  the  public  use  and  exercise  thereof, 
within  England  and  Wales.  On  the  same  ground,  also,  the  second 
issue  is  disposed  of  in  favor  of  the  plaintiff.  No  evidonce  was  pro 
duced,  on  the  part  of  the  defendants,  to  show  any  inventor  earlier  than 
the  plaintiff;  nor  does  the  fact  that  there  was  an  earlier  inventor  ap- 
pear, from  the  cross-examination  of  the  plaintiff's  witnesses.  As  to 
the  first  issue-^nanoely,  whether  the  defendants  had  infringed  the  pa- 
tent— we  think  it  clearly  appears  on  the  evidence,  that  the  defendants 
had  used,  eiUier  in  part  or  in  whole,  the  combination  described  in  the 
specification  of  the  plaintiff's  patent;  the  plaintiff's  evidence  goes 
fully  to  show  certain  infringements,  and  that  is  not  met  by  any  expla- 
nation on  the  part  of  the  defendants.  Indeed,  the  defendants'  case 
did  not  appear  to  rest  on  this  point,  at  the  trial,  so  muOh  as  on  the 
important  question  raised  by  them,  whether  the  improvement  describ- 
ed in  the  sp^nfication  was  a  manufacture  within  the  statute  of  James. 

12» 
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Upon  the  fourth  issue,  which  raised  no  more  than  the  usual  ioqiury 
— ^whether  the  nature  of  the  invention  was^  sufficiently  described  in 
the  specification? — the  usual  evidence  was  given,  that  persons  of  com- 
petent skill  and  experience  could,  by  following  the  direction,  prodoee 
the  manubcture  described,  with  success;  and  this  evidence  was.  en- 
lirely  unopposed.  Upon  this  issue,  also,  the  verdict  ought  to  tbe  ea- 
tered  for  the  plaintiff.  With  respect,  however,  to  the  issue  raised  in 
the  rejoinder,  in  the  plaintiff's  replication  to  the  fifth  plea,  we  are  of 
opinion,  that  taking  the  whole  evidence  brought  forward  by  the  plain- 
tiff, it  is  impossible  to  perceive  any  substantial  or  real  distinction  be- 
tween the  hot-air  blast,  and  the  machinery  and  apparatus  described 
in  Neilson's  specification,  from  that  described,  or  referred  to,  in  the 
plaintiff's;  or  to  say  that  the  using  by  the  plaintiff  of  the  iuTention 
described  in  his  specification,  was  any  other  than  a  using  and  imi- 
tating of  the  invention  described  in  Neilson's  specification*  The 
plaintiff,  indeed,  worked  by  licence  under  Neilson's  patent,  at  the 
time  of  bis  discovery.  On  this  fifth  issue,  therefore,  we  think  the  ver- 
dict should  be  entered  for  the  defendants.  Then  arises  the  questioo, 
whether  ttie  plaintiff  is  or  is  not  entitled  to  the  judgment,  notwith- 
standing the  verdict  on  the  fifth  issue,  on  which  point  the  aigo- 
ment  on  the  part  of  the  defendants  is,  that  the  taking  out  a  patent 
for  an  invention,  which  invention  cannot  be  used  or  enjoyed  by  the 
public,  except  by  means  of  the  former  invention  of  another  person, 
which  former  invention  is  itself  the  subject-matter  of  a  patent  still  in 
force,  is  void  by  law.  Undoubtedly,  if  the  second  patent  dainss,  as 
part  of  the  invention  described  in  it,  that  which  had  been  the  subject- 
matter  of  a  patent  then  in  force,  it  would  be  void,  on  the  double 
ground  that  it  claimed  that  which  was  not  new,  (which,  indeed, 
would  equally  be  the  case  if  the  former  patent  had  expired;)  and  al- 
so that  it  would  be  an  infringement  of,  and.  inconsistent  with,  a  for- 
mer grant  of  the  King,  still  in  force ;  which  latter  consideration,  alone, 
would  make  a  new  grant  void.  But  in  this  case,  there  is  an  express 
disclaimer  of  any  part  of  the  invention  to  the  use  of  the  hot-air  blast, 
which  was  covered  by  Neilson's  patent,  the  specification  describing 
that  the  application  of  the  hot-air  blast  was  well  understood,  and  ex- 
tensively applied,  in  many  places  where  ordinary  fuel  is  employed. 
The  validity,  therefore,  of  the  plaintiff's  patent  cannot  be  impeached 
on  either  of  the  grounds  above  adverted  to.  Unless,  therefore,  the 
grantee  of  the  new  letters  patent  is  bound  by  law  to  specify  whether 
such  former  invention  which  is  excepted,  was  so  excepted  on  the 
ground  of  its  being  generally  known  and  used  by  the  public^  and  on 
the  ground  that  it  was  the  subject  of  a  patent,  that  secured  the  use  of 
it  to  a  former  patentee,  the  new  patent  will  be  good;  but  that  distinc- 
tion is  as  much  in  the  knowledge  of  the  public  as  the  grantee  of  the 
*  patent.  If,  indeed,  the  new  patent  had  been  taken  out;  for  improve- 
ment, or  alterations,  in  an  invention  secured  by  a  former  patent,  then, 
for  obvious  reasons,  greater  particularity  would  be  necessary  to  dis- 
tinguish the  new  from  the  old.  But  the  present  specification  ezpress- 
Iv  says — ^<I  take  the  whole  of  the  invention,  alr^dy  well  known  to 
uie  public,  and  I  combine  it  with  something  else."    Now,  it  is  fur- 
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theraigiied,  that  in  point  of  law  no  patent  can  be  taken  out  which 
includes  the  subjeot-matter  of  a  patent  still  remaining,  or  in  force. 
No  authority  was  cited  to  support  this  proposition;  and  the  case 
which  was  before  Lord  Tenderden,  and  in  which  he  held  that  where 
an  action  was  brought  for  improvements  in  a  former  patent  granted 
to  another  person,  and  still  in  force,  that  the  plaintiff  must  produce 
the  former  patent  and  specification;  that  at  least  affords  a  strong  in- 
ference that  the  second  patent  was  good.  Lewii  v  DaviSj  3d  Car- 
rington,  and  Payne  and  Harmer  v.  Payne^  1  Uh  East.,  are  clear  au- 
thorities on  the  same  point;  and  upon  reason  and  principle  there  ap- 
pears to  be  no  objection.  The  new  patent,  after  the  expiration  of  the 
old  one,  will  be  free  from  every  objection;  and  whilst  the  former  ex- 
ists, the  new  patent  can  be  legally  used  by  the  public^  by  procuring 
a  license  from  Neilson,  or  by  purchasing  the  apparatus  from  him^  or 
some  of  his  agents-;  and  the  probability  of  the  refusal  of  a  license^  to 
any  one  applying  for  it,  is  so  extremely  remote,  that  it  cannot  enter 
into  consideration  as  a  ground  of  legal  objection.  On  the  whole, 
therefore,  we  think  the  verdict  is  to  be  entered  for  the  plaintiff,  on  all 
the  issues  except  the  fifth;  that  the  verdict  is  ta  be  entered  for  the  de- 
fendants on  the  fifth  issue^^but  that,  notwithstanding  such  verdict, 
the  judgment  must  be  given  for  the  plaintiff. 

Mr.  M.  Smith: — My  Lord,  there  are  certain  certificates  which  were 
to  be  given,  in  case  the  judgment  was  for  the  plaintiff. 

The  Lord  Chief  Justice: — You  must  apply  to  me  for  those;  that  is 
not  a  matter  for  the  Court — ^that  is  a  matter  for  myself., 

Cunbrisn* 
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Specification  of  the  Patent  granted  to  Henry-Browne,  of  Codnor 
Park  Iron  Works j  in  the  County  of  Derby y  Iron  Manufacturer, 
for  Improvements  in  the  Manufacture  of  SteeL    Sealed  %3pril 
22y  1841. 

To  all  to  whom  these  presents  shall  come,  &c.,  &e.  My  invention 
relates  taa  mode  of  manufacturing*  steel  from  iron,  by  obtaining  the 
iron  in  a  fine  granulated  state,  and  then  treating  it  wJth  cementation 
with  carbon,  as  hereafter  described;  and  in  order  that  my  invention 
may  be  fully  understood,  and  readily  carried  into  effect,  I  will  pro 
ceed  to  describe  the  means  pursued  by  me.  In  working  accordingrto 
my  invention,  the  crude,  or  pig,  or  refined  metal,  is  to  be  treated  as 
if  about  to  be  made  into  bar  or  malleable  iron,  by  the  purifyiug  and 
decarbonizing  process  of  puddling — that  is^  by  stirring  the  melted 
mass  in  the  furnace  with  iron  tools,  and  exposing  it  to  the  action  of 
the  heated  air,  as  usually  practiced,  until  the  metal  becomes  in  a  dry 
granulated  state,  all  of  which' is  well  imderstood  bypuddiers;  audi  in 
place  of  carrying*  on  the  process  further  in  the-  paddling  fumaee,  the 
iron,  in  the  granulated  state,  is  to  be  removed  from  the  furnace,  and 
mrben  cold,  a  large  proportion  may  be  passeditbmugh  sieves,  the  meshes 
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of  which  are  about  twenty  in  an  inch,  and  the  remainder  may  be 
crushed  or  ground,  until  the  grains  will  pass  through  the  same  sieve, 
or  the  various  sized  grains  may  be  separated  by  various  sieves,  differ- 
ing  in  the  size  of  the  mesh  according  to  the  will  of  the  operator;  but  I 
consider  that  the  smaller  the  grains,  the  more  advantageously  will  the 
process  of  manufacturing  steel  therefrom  be  carried  on;  and  it  is  the 
converting  of  granulated  iron,  such  as  above  described,  into  steel,  by 
cementation  with  carbon,  that  constitutes  my  invention. 

The  granulated  iron  is  next  submitted  to  cementation,  which  I  per- 
form in  the  following  manner: — ^I  use  an  ordinary  cementing,  or  con- 
verting, furnace,  the  nature  of  which  is  well  known,  and  the  cement- 
ing chests,  or  what  are  usually  called  pots,  are  abpnt  ten  feet  long, 
three  feet  wide,  and  three  feet  deep;  but  the  dimensions  may  be  va- 
ried. I  prepare  a  number  of  frames  of  iron  or  wood— I  prefer  wood, 
and  that  which  is  called  pine — an  inch  or  two  less  in  length  and 
breadth,  so  that  they  will  pass  easily  into  the  pots;  the  frame,  made 
of  wood,  about  a  quarter  of  an  inch  thick,  and  one  inch  deep,  and  di- 
vided by  wood  partitions,  at  distances  of  about  every  ten  or  twelve 
inches.  The  carbon  I  prefer  to  use  is  wood  charcoal,  crushed  and 
passed  through  a  sieve,  the  meshes  of  which  may  be  ahout  one  quar- 
ter of  an  inch  square,  though  other  carbon  may  be  used.  I  place  a 
quantity  of  the  charcoal,  to  the  extent  of  about  half  an  inch  in  thick- 
ness, over  the  bottom  of  the  pot;  and  this  I  cover  with  paper,  or  other 
suitable  substance,  on  which  I  place  one  of  the  wood  frames,  and  fill 
the  compartments  thereof  with  granulated  iron,  before  described.  On 
the  surface  of  the  granulated  iron  I  place  another  covering  of  paper, 
and  apply  more  charcoal,  and  press  it  into  all  the  spaces  between  the 
frames  and  the  sides  of  the  pot;  and  I  cover  the  paper  evenly  to  the 
extent  of  half  an  inch;  I  then  apply  another  thickness  of  paper,  then 
another  frame,  which  I  fill  with  granulated  iron,  as  before,  and 
cover  it  with  paper;  then  charcoal,  then  paper,  and  then  another 
frame;  and  so  on  until  the  pot  is  full,  having  charcoal  on  the  top  to 
the  extent  of  three  or  four  inches  deep;  I  then  cover  the  whole  close 
down  with  loam  sand,  or  <<swarf,"  from  a  cutler*s  grinding-mil),  or 
other  suitable  substance,  to  exclude  the  air,  tempered  and  spread  over 
the  top  of  the  pot  to  the  thickness  of  five  or  six  inches^  I  now  beat 
the  furnace  to  a  high  heat,  as  is  well  understood  by  steel  uianu&c« 
turers,  and  let  the  pot  and  its  contents  remain  at  that  heat  for  a  suf- 
ficient time,  which  I  find  to  be  from  thirty  to  sixty  hours.  The  time 
and  heat  may  be  varied,  according  to  the  state  of  carbonization  re* 
quired.  The  pot  and  its  contents  are  to  remain  until  cool,  and,  when 
opened,  the  steel  will  be  formed  into  cakes  of  the  size  of  the  compart- 
ments in  the  frames,  and  may  be  removed;  the  charcoal  and  paper 
may  be  brushed  off.  The  steel  thus  produced  is  then  broken  into 
pieces,  and  melted  in  the  usual  manner,  in  crucibles.  The  high  c« 
low  state  of  carbonization  may  be  judged  of  by  the  color,  which  will 
vary  from  blue  to  purple,  straw  color,  and  gray ;  that  which  is  blue 
having  less  carbon,  and  is  less. firmly  united  together;  and  that  which 
is  grey,  and  more  united,  is  charged  in  a  higher  d^ree  with  carbon. 
The  quantity  and  hardness  of  the  steel  may  be  varied  by  a 
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selection  of  the  cemented  steel,  so  as  to  adapt  it  to  the  purposes  to 
which  it  has  to  be  applied. 

Rep.  iHit  Inv. 


Specification  of  the  Patent  granted  to  John  Bbthbxx,  of  Saint 
John^s  Hillj  Wandsworth^  in  the  county  of  Surry ,  for  Improve-' 
tnents  in  Treating  and  Preparing  certain  Oils  and  Fatty  Mat^ 
ters.     Sealed  March  28,  1840. 

To  all  to  whom  these  presents  shall  come,  &c.,  &c.  The  object  of 
my  invention,  so  far  as  relates  to  improvements  in  treating  and  pre- 
paring oils,  is  to  render  certain  oils,  viz:  whale,  elephant  whale.  New* 
foundland  whale,  seal,  rapeseed,  teel,  olive,  palm,  cocoa-nut,  or  any 
of  the  other  common  oils,  more  useful,  either  for  lubricating  machi- 
nery, or  for  the  purpose  of  illumination,  and  which  I  effect,  firsts 
by  separating,  clarifying,  or  precipitating,  a  portion  of  the  gelatinous 
albuminous,  or  other  matters  contained  therein;  and,  secondly,  (when 
such  are  required  for  burning  in  lamps,  or  for  illumination,)  by  add* 
ing  thereto  a  portion  of  hydrocarbon,  or  essential  oils,  hereinafter 
named;  and  as  regards  the  treating  and  preparing  of  certain  fatty 
matters,  the  object  of  my  invention  is  the  manner  in  which  I  have 
hereinafter  described,  from  butter  of  palm,  cocoa-nut  oil,  or  any  other 
vegetable  concrete  oil,  an  oil  which  is  more  useful  for  mixing  my 
purified  oils,  and  which  process  also  improves  the  fatty  matter,  or 
concrete  oil,  so  operated  upon,  and  which  improvements  I  propose  to 
carry  into  effect,,  in  manner  hereinafter  described;  that  is  to  say — as 
to  that  part  of  the  invention  which  relates  to  oils: — 

First  Process. — I  take  any  or  either  of  the  common  oils  above 
named,  and  I  purify  them  firom  the  gelatinous  albuminous  and  pthiur 
matters  contained  therein,  by  first  thoroughly  well  mixing  the  oil 
with  a  solution  of  tannin,  which  may  be  obtained  from  any  of  the 
vegetable  matters  yielding  it;  but  I  prefer  using  a  strong  infusion  of 
gall-nuts  in  hot  water,  of  which  I  take  ten  gallons,  and  thoroughly  misc 
it  with  100  gallons  of  oil,  in  any  convenient  manner.    This  mixtuiB 
must  afterwards  be  allowed  to  rest  for  three  or  four  days,  until  all  th^ 
taxuiin  infusion,  and  precipitated  matter,  has  settled  down  to  the  bot- 
tom.   The  clear  supernatant  oil  is  then  drawn  off,  and  agaiu  agi* 
tated  and  mixed  with  a  solution  of  either  acetate  of  lead,  acetate  of 
alumine,  or  sulphate  of  zinc,  which  I  prefer  using  in  the  following 
proportions— «viz :  1  lb.  of  acetate  of  lead  dissolved  in  6  gallons  of  wa** 
ter,  or  1  lb.  of  acetate  of  alumine  dissolved  in  4  gallons  of  water,  or  1 
lb.  of  sulphate  of  zinc  dissolved  in  6  gallons  of  water;  and  I  mix  10 
gallons  of  either  of  such  solutions  with  100  gallons  of  oiJ ;  but  I  da 
not  confine  myself  to  these  proportions,  as  solutions  of  different 
strengths  can  be  advantageously  used  for  different  oils.    The  oil,  after 
three  or  four  days'  rest,  is  drawn  off  from  the  top,  and,  if  not  soffit 
ciendy  clear,  must  be  filtered  through  oit-bags,  in  the  usual  manner, 
Duijng  the  period  that  the  oil  is  undergoing  the  above  operations^  I 
prefer  that  it  be  kept  at  a  temperature  as  near  17  ^  Fahrenheit  as  pos- 
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Cost  qf  TVansportation  an  Railroads.    By  C.  Ellxt,  Jb.,  C.  E. 

I  have  never  yet  seen  any  formula,  derived  from  the  ezperienoe  of 
active  lines,  by  which  the  cose  of  transportation  on  railroads  may  be 
determined  wit(i  an  approach  to  accuracy.  The  expenses  of  main- 
taining a  line  of  railroad  are  not  cUl  proportional  to  the  distance 
traveled  by  the  locomotive  engine,  nor  to  the  tonnage  conveyed;  nei- 
ther are  they  all  independent  of  either  of  these  considerations.  But 
the  aggregate  annual  cost  is  made  up  of  certain  items,  which  are,  in 
fact,  nearly  proportional  to  the  distance  run  by  all  the  engines;  of 
others  which  are  strictly  proportional  to  the  tonnage  conveyed;  and 
of  some  which  are  nearly,  or  quite,  independent,  both  of  the  trade 
and  of  the  distance  traveled. 

I  offer  the  following  rule  for  the  determination  of  this  aggregate,  in 
the  belief  that  every  well  managed  railroad,  of  ordinary  construction, 
carrying  engines  of  ordinary  power,  where  the  transportation  is  ef- 
fected at  the  usual  speed,  and  which  accommodates  a  respectable 
amount  of  business,  will  exhibit  results  in  close  agreement  with  its 
indications.  This  formula  is  derived  from  the  considerations  which 
follow,  and  the  constant  quantities  are  supplied  from  the  best  expe- 
rience I  have  been  able  to  obtain* from  the  past  management  of  the 
public  works  of  this  country.  In  course  of  time,  when  the  velocity 
of  burthen  trains  is  reduced  to  three  or  four  miles  per  hour,  and  com- 
panies learn  to  know  where  and  how  to  eeMottaae^  it  is  probable 
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that  some  of  the  items  may  be  reduced;  but  time  and  experience  have 
yet  to  decide  how  much. 

I.  Repairs  qfRoad. — The  repairs  of  a  railroad  consist  of  two  dis- 
tinct divisions;  the  first  of  which  is  nearly  independent  of  the  amount 
of  the  trade,  and  may  be  estimated,  on  the  average,  at  about  9500 
per  mile.  The  second  division  is  dependent  on  the  amount  of  the 
tonnage,  and  represents  the  injury  done  to  the  road  by  the  passage  of 
one  ton  of  freight.  I  estimate  this  wear  and  tear  at  -^  of  a  cent 
per  ton  per  mile. 

II.  Expense  of  Cars. — The  expense  of  repairing  and  renewing  the 
burthen  cars  is  proportional  to  the  distance  which  they  run,  or  to  the 
tonnage  of  the  line ;  and  may  be  estimated  at  -j^  of  a  cent  per  ton 
per  mile. 

III.  The  expense  qf  agents ^  canduciorsj  the  force  at  depots,  break- 
meny  and  contingencies  qf  all  sorts,  is  likewise  nearly  proportional 
to  the  business  of  the  road,  and  cannot  be  assumed  at  less  than  six 
mills  per  ton  per  mile. 

IV.  Locomotive  Poioer,^~The  expense  of  repairs  and  renewals  of 
locomotive  engines  and  tenders,  the  cost  of  fuel,  and  the  pay  of  en- 
ginemen  and  firemen,  are  nearly  proportional  to  the  distance  run,  and 
may  be  estimated  at  thirty  cents  per  mile  traveled  by  the  engine. 

Now,  to  express  the  cost  of  maintaining  a  line  of  road,  under  good 
management,  for  one  year,  let  us  represent  by 

N  the  number  of  miles  run  by  all  the  engines; 
T  the  whole  number  of  tons  net  conveyed  one  mile;  and 
h  the  length  of  the  road  in  miles. 
Then,  according  to  the  foregoing  data, 

—  +  — -  T  +  500  h. 
10    ^  1000       ^ 

will  be  the  aggregate  annual  cost  in  dollars,  (where  the  business  con* 

sists  exclusively  of  tonnage,)  of  maintaining  the  line  and  its  equipage. 

If  the  road  accommodates  a  mixed  business,  of  trade  and  passen- 
gers, to  obtain  the  aggregate  expense,  we  must  add  ^^  P — ^where  P 
represents  the  whole  number  of  passengers  carried  one  mile. 

This  formula  takes  proper  account  of  the  difference  of  grades,  but 
is  not  applicable  to  very  short  roads-^to  roads  doing  a  very  inade- 
quate business — by  which  I  mean  less  business  than  can  be  accom- 
modated by  one  engine — nor  to  the  first  four  years'  operations,  while 
the  road,  cars,  and  locomotives,  are  yet  all  new. 

By  applying  this  rule  to  the  active  lines  of  the  country,  it  will  be 
found  that  the  larger  estabiishments-^those  which  possess  a  valuable 
trade — give  very  similar  resuhs. 

There  are  none  on  which  the  expenses  fall  within  the  limit  assign- 
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ed  by  the  formula,  excepting,  perhaps,  one  or  two  which  have  been 
recently  completed,  and  on  which  the  cost  of  renewing  the  iron,  tim- 
ber, bridges,  cars,  and  locomotives,  is  not  yet  very  sensibly  felt.  It 
will  be  found  to  suit  those  cases  better  a  few  years  hence. 

[To  be  continued.] 


FOK  THX  70UBirAL  OV  THS  VKAVKLXW  IHSTXTUTE. 

Rq^ly  to  the  Notice  of  the  "  Projected  Water  Works  at  Jilbany^ 
New  York,^^  published  in  the  Journal  of  the  Franklin  Institute, 
vol.  iiiy  3rd  series ,  page  380.* 

The  following  remarks  are  submitted  in  reply  to  strictures  upon 
my  Report  on  the  Albany  Aqueducts.  Without  intending  anything 
disrespectful  to  the  courteously  expressed  opinions  of  the  writer,  I 
may  be  allowed  to  say  I  am  rather  pleased  the  plan  should  have  m^t 
with  opposition — as  this,  I  believe,  has  invariably  been  the  fate  of 
every  new  plan,  of  much  importance,  which  has  at  any  time  been 
brought  forward.  I  have  only  to  regret  that  such  extracts  did  not 
accompany  the  review  as  would  have  placed  at  least  the  main  fea- 
tures of  the  plan  before  the  reader  in  a  perfectly  intelligible  shape ; 
had  this  been  done,  present  remarks  would  have  been  less  necessary, 
as  I  trust  to  show,  in  a  brief  space,  that  the  opinions  advanced  are 
imaginary^  and  rather  the  result  of  misconstruction  of  the  nature  of 
the.  plans  proposed,  or  of  misconception  of  what  really  are  the  re- 
sults of  practice  on  the  part  of  the  writer,  and  the  practical  friends 
consulted,  than  of  any  over-adherence  on  my  part  to  ^nhe  theory  of 
the  question." 

I.  He  cites  a  trial  at  Fairmount  as  a  <<stubborn  fact,"  proving  in*- 
contestibly  that,  in  practice,  water  cannot  be  made  to  rise,  in  a  jet, 
over  three-eighths  of  the  height  of  the  fountain,  or  reservoir,  and  of 
course  that  the  plan  I  proposed  of  making  the  head  of  water  avail- 
able for  the  extinguishment  of  fires,  and  which  anticipated  a  jet  rising 
much  nearer  the  level  of  the  reservoirs,  must  be  wholly  inefficient. 

Now  the  essential  circumstance  of  the  trial  having  been  made 
with  a  single  adjutage  of  one  inch  diameter,  has  been  entirely  over- 
looked; while  it  is  a  ^'stubborn  fact"  that  with  a  plentiful  supply  of 
water,  and  given  height  of  fountain,  the  height  of  the  jet  may  be  in- 
creased through  a  very  great  range,  simply  by  varying  the  size  of  the 
orifice  of  the  adjutage.  My  plan  had  due  reference  to  this  appropri* 
ate  orifice  for  the  jet,  and  the  writer's  opposition  to  it  arises  from 
want  of  knowledge  of  any  such  requirement;  in  other  words,  from 
mistaking  an  individual  fact  for  a  principle,  and  resting  his  opinion 
entirely  upon  the  imaginary  strength  of  a  trial,  which  could  decide 
nothing  except  the  naked  fact  that,  with  exactly  the  same  plan  and 
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anangomeniSi  a  jet  of  but  thirtf  feet  only  osoi  be  •produced.  There  can 
be  no  ba^sard  in  expressing  the  opinioQ  that  the  head  of  waler  at 
Faicmount  is  capable  of  forcing  up  a  jet  of  at  least  double  this  No- 
vation. 

Not  to  expatiate  farther  on  this,  I  will  but  mention  some  recent 
trials,  which  confirm,  decisively,  all  the  views  put  forth  in  my  Report 
to  the  Common  Council  of  this  city.  It  is  but  a  few  days  since  jets 
of  one  hundred  and  fifteen  feet  were  produced  at  the  Haarkem  River, 
on  ttie  Croton  Aqueduct;  which  proves  that  after  allowing  for  the  dif- 
ference in  the  elevation  of  the  fountains,  all  my  anticipations  will 
be  at  least  fully  realized.  For  the  matter  of  that,  the  elevation  of 
our  fountain  being  two  hundred  and  sixty  feet  above  tide  level  in  the 
Hudson,  (nearly  twice  that  at  HaarlaBm,  and  more  than  three  times 
that  at  Fairmount,)  I  had  all  along  anticipated  much  greater  things 
than  has  recently  been  done  at  Haarlsem,  in  the  lower  part  of  the 
city,  which  contains  the.  bulk  of  population,  where  I  had  no  doubt 
we  should  be  able  to  cast  a  jet  over  the  spires  of  the  churches. 

II.  The  writer  does  not  comprehend  my  plan.  Every  part  of  the 
conduit,  except  the  brief  length  of  the  depurating  sections,  is  graded, 
and  descends  from  the  reservoirs,  and  lies  within  fifty-five  feet  of  the 
level  of  the  fountains.  Ventilators  cannot,  in  any  event,  be  requisite 
at  more  than  two  points,  and  can  be  effected  at  so  small  an  expense, 
as  not  to  be  worth  mentioning — any  expense  of  this  description  being 
fully  covered  by,  and  provided  for,  in  the  allowance  for  contingencies 
in  the  estimates  of  cost. 

HI.  The  writer  has  again  misconceived  my  plan.  The  depurating 
sections  were  subordinate  appendages,  established  only  where  my 
plan  of  grading  the  profile  required  the  level  of  the  conduit  to  be 
sunk;  and  the  only  addition  of  expense  on  these  sections  was  for 
^^roH'ChamberSy^  which  were  intended  "to  obviate  all  risk  from  de- 
position of  sediment  in  the  duct,  and  of  interruptioti  to  the  regularity 
of  the  supplies,  &c.;  to  give  absolute  control  over  whatever  of  sedi- 
ment the  water  might  contain  after  being  introduced  within  the  con- 
duit, and  to  provide  for  its  removal  from  the  conduit  before  reaching 
the  city,  at  given  periods,"  &c.  Does  the  writer  in  the  Franklin 
Journal  hazard  the  opinion  that  in  case  of  such  deposttes  (which  he 
admits  do  take  place  in  the  Philadelphia  conduits,  and  of  which  I 
gave  an  instance  in  my  Report,  on  a  small,  but  still  practical,  scale,} 
the  simple  force  of  a  current  of  one  mile  and  a  quarter  per  hour  in 
the  conduit,  would  be  sufficient  io  force  the  sediment  up  the  banks  of 
a  gulf  rising  eighty  feet,  at  an  angle  slightly  less  than  forty-five  de- 
uces; ot  that  simple  cocks,  without  any  enlargement  of  the  section 
of  the  conduit,  would  not  require  frequent  attendancfi  at  eacAf  and 
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be  both  troublesome  and  expensive  io  manceuvre;  or  that  an  enlarge- 
ment  must  of  necessity  sensibly  check  the  flow  of  the  water?  The 
roll-chambers  do  not  demand  constant  attendance,  and  their  cost 
could  not  exceed  the  expense  qfcocksy  properly'guarded  from  freezing 
up,  as  they  must  be  to  be  of  any  practical  value. 

The  mode  of  venting  this,  besides,  gives  at  all  times  perfect  com- 
mand over  the  whole  of  the  water  in  the  conduit,  and  there  are  va- 
rious ways  in  which  this  quality  alone  may  promote  the  efficiency  of 
the  aqueduct. 

IV.  With  regard  to  the  thickness  of  the  conduit,  I  have  to  remind 
the  writer  that  he  does  not  show  that  the  practice  in  Philadelphia  is 
founded  upon  any  exact  knowledge  of  their  capacity  to  sustain  a  de- 
terminate pressure,  or  head,  of  fluid,  with  a  given  size  of  pipe.  He 
is,  doubtless,  aware  that  the  authority  of  practice  is  little  more  than 
the  authority  of  coryecturef  where  not  so  founded.  He  admits,  be- 
sides, that  the  pipes  are  actually  tested  at  a  pressure  more  than  five 
times  greater  than  the  head  they  actually  had  to  work  under ;  that 
<<they  rarely  fail,  and  that  it  may  be  said  with  truth,  these  failures 
tisually  occur  at  imperfections." 

This  is  candid.  Will  the  writer  be  good  enough  to  define  what 
degree  of  excess  of  thickness  will  always  make  pipes  secure,  on  the 
supposition  that  they  fail  only  at  imperfections?  If  a  part  of  the 
Water  Works  at  Philadelphia  had  been  laid  with  pipes  of  two-thirds 
of  an  inch  thick,  a  part  with  pipes  of  half  an  inch,  another  with  pipes 
of  one-third  of  an  inch,  &c.,  something  determinate,  it  is. conceded, 
might  have  been  concluded  from  the  practice  there.  Had  this  l^oe.n 
done,  it  would  have  been  found  that  the  least  thickness  would  have 
stood  equally  well  with  the  greatest;  and  that  failures  only  occurred 
where  imperfections  existed  at  tlie  time  of  laying  them  down;  and  the 
j)raetice  would  now  be  to  lay  only  the  thin  pipes — ^that  is,  it  would 
have  been  so  had  further  provision  been  made  against  corrosion  of 
the  pipes  by  rust,  agreeably  to  the  plans  propo^^d  in  my  Report. 

I  am  not  positive,  but  believe  that  the  pipes  of  the  conduit  at  Haar- 
Iflsm,  now  on  the  Croton  Aqueduct,  are  the  three  feet  pipes  which 
are  ultimately  to  surmount  the  high  aqueduct  bridge  over  that  river. 
They  are  now  actually  working  under  a  head  a  great  many  times 
greater  than  can  ever  come  upon  them  when  occupying  the  position 
they  are  intended  for.  The  actual  head  has  been  stated  at  one  hun- 
dred and  forty  feet;  consequently,  if  not  mistaken  in  the  size  of  the 
pipes,  they  are  now  actually  working  with  considerably  less  than  the 
equivalent  of  a  quarter  of  an  inch  for  a  seventeen  inch  conduit,  under 
a  head  of  fifty-five  feet.  This  is  decisive  as  to  the  thickness  actually 
required  in  practice. 

13* 
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The  enormous  surplus  put  into  the  Philadelphia  pipes,  merely  to 
guard  against  an  occasional  imperfection,  (which  experience  provra 
it  faiJs  to  do,)  seems  to  be  but  little  more  consistent  than  to  add  to 
that  still  more  in  order  to  render  it  impossible,  in  case  of  invasion  of 
the  good  city  of  Philadelphia,  for  the  enemy  to  uncover  and  firaetore 
the  conduit,  by  sledging. 

The  candor  of  the  writer  will  now  concede,  I  think,  that  the  prac- 
tice at  Philadelphia  does  in  nowise  negative  the  dimensions  assigned 
in  my  Report  on  the  Albany  aqueducts,  and  that  other  works,  on  a 
still  grander  scale,  fuUijf  confirm  their  efficacy  at  least;  and,  conse- 
quently, that  actual  practical  cases  alSbrd  sufficient  evidence  that  my 
estimates  of  the  cost  of  erecting  the  conduit,  are  at  all  events  not  too 
low, 

V.  With  regard  to  the  length  of  the  links  of  conduit,  I  have  noth- 
ing to  reply,  but  to  state  that  when  skilful  founders  shall,  under  the 
inspection  of  the  writer  and  myself,  make  an  attempt,  with  additional 
sprues,  &c.,  another  expedient  a  little  out  of  the  usual  routine,  (as 
was  suggested  by  Mr.  J.  Rogers,  one  of  our  most  skilful  machinists, 
and  himself  an  experienced  founder,  as  the  means  of  meeting  the  dif- 
ficulty of  casting  thin  pipes,)  and  shall  fail  in  ability  to  produce  links 
of  fifteen  feet,  I  will  cheerfully  surrender  my  conviction,  on  this  head, 
to  the  writer,  and  use  lengths  of  ten  feet. 

VI.  It  is  certainly  true,  in  theory,  that  the  protecting  metal  in  a 
galvanic  circuit  is  in  itself  liable  to  corrosion;  but  is  not  the  writer  in 
the  Franklin  Journal  aware  that  this  is  not  always  necessarily  so  in 
practice?  and,  with  regard  to  zinc,  particularly,  we  have  the  author- 
ity of  Sir  Humphrey  Davy  (who  determined  the  question  in  the  most 
explicit  manner,  with  express  reference  to  an  equally  important  and 
practical  subject,)  that  after  the  first  coating  of  oxide  has  formed,  that 
that  coating  effectually  protects  the  zinc  from  further  detriment,  while 
the  iron  remains  perfectly  under  the  influence  of  the  galvanic  action 
excited. 

But  the  writer  has,  besides,  misapprehended  my  object  entirely.  I 
did  not  propose  zinc  as  a  better  material  than  lead  for  simply  closing 
and  securing  the  joints — ^nor  yet  because  it  was  cheaper.  Perhaps 
no  metal  whatever  can  afford  a  more  perfect  joint  than  lead,  as  re- 
gards both  « tightness  and  durability.''  My  object  was  much  more 
important  than  either  of  these.  I  proposed  to  employ  it  solefy  on 
account  of  its  protecting  quality,  with  the  view  of  dispensing  with 
the  enormous  quantity  of  material  usually  put  in  the  body  of  pipes, 
considering  that  if  the  oxidation  of  the  metal  were  arrested,  surplus 
beyond  a  certain  thickness  could  serve  no  useful  purpose. 

The  writer  is  too  liberal,  I  think,  to  object  because  I  kill,  as  it  were, 
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two  birds  with  one  stone — the  plan  proposing  to  arrest  the  corrosion 
by  the  same  operation  which  closed  and  secured  the  joints. 

As  regards  the  great  expense  of  sealing  with  zinc,  the  writer  for- 
gets that  a  given  volume  of  zinc  does  not  weigh  more  than  two-thirds 
as  much  as  the  same  volume  of  lead,  and,  consequently,  that  ninety- 
four  and  a  quarter  pounds  of  lead  are  required  for  sealing  the  same 
joint  that  sixty  pounds  of  zinc  would  secure.  The  prices  of  the  two 
metals  being  nearly  inversely  as  the  weights  of  metal  required,  leaves 
the  expense  of  sealing  a  joint  about  the  same,  which  ever  metal  is 
used.  But  even  if  this  were  not  so,  the  object  with  which  the  metal 
is  employed  is  a  paramount  consideration. 

VII.  As  regards  the  velocity  of  the  pistons  of  the  elevating  ma- 
chinery, I  beg  leave,  with  due  deference,  to  say,  I  cannot  perceive 
any  force  in  the  writer's  theory  as  to  "the  momentum  not  being  kept 
np  whilst  the  piston  clears  the  dead  points,  &c."  The  writer,  in  the 
fervor  of  his  affection  for  the  Philadelphia  works,  seems  to  think 
these  works  a  model  of  perfection,  which  can  in  no  respect  be  de- 
parted from  without  <^  practical  error.'^  Beautiful  and  useful  as  are 
the  celebrated  works  of  Fairmount,  I  must  be  permitted  to  say  that 
the  writer  entertains  very  erroneous  and  unsubstantial  views  when 
regarding  them  as  paragons  of  perfect  skill.  That  the  whole  works 
of  that  city  might  have  been  made  vastly  more  useful  and  efficient, 
at  an  expense  very  much  less  than  they  have  cost  for  construction,  I 
cannot  but  think  must  be  apparent  to  every  person  capable  of  under- 
standing and  appreciating  the  discussion  which  the  writer's  critique 
has  produced. 

That  there  are  other  very  important  points  of  difference  between 
the  projected  Albany  works  and  those  at  Fairmount,  is  a  truth  of 
which  I  was  aware  at  the  time  of  proposing  my  plans  last  autumn; 
but  these,  like  the  rest,  were  designedly  so,  though  in  nothing  which 
is  not  justified  by  the  errors  of  practice. 

Wm.  McClellakd  Cushman,  C.  E. 

Albany^  New  York,  July  22nd j  1842. 


Facts  and  Observations  on  Four  and  Six  Wheel  Engines. 
By  John  Herafath,  Es<i. 

[culTTIirUlD  VKOM  TAOX  79.] 

North  Midland  Railway. 

We  believe  that  this  line  was  originally  projected  by  Mr.  Henrj'" 
Patteson,  the  late  Secretary,  and  Mr.  George  Stephenson,  the  Engi- 
neer. It  unites  Derby  with  Leeds,  and  forms  part  of  the  main  trunk 
line  to  the  north  of  England,  on  the  east  side  of  the  island,  its  length 
is  12i  miles,  and  it  joins  on  the  south  at  Derby  and  Midland  coun- 
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ties,  and  the  Birminghakn  and  Derby  Junctioa  Railways;  and  on  the 
north,  the  Manchester  and  Leeds,  Leeds  and  Seiby,  and  York  and 
North  Midland. 

One  of  the  most  troublesome  works  upon  this  railway  was  the  Clay 
Cross  Tunnel.  In  fact,  it  was  almost  another  Kilsby  affair;  and  eren 
now  is  a  constant  source  of  annoyance  from  its  gradient  and  the  wet, 
which  oblige  the  engines  passing  one  way  through,  that  is  from 
Leeds  towards  Derby,  to  be  always  using  the  sand-hoppers  to  give 
bite  to  the  wheels. 

On  this  line  I  observed  a  peculiarity  in  the  mile  posts  which  I  do 
not  remember  to  have  seen  on  any  other  line,  and  with  which  I  was 
much  pleased — ^that  is,  the  mile  posts  have  large  round  heads,  by 
which  they  are  immediately  known,  even  in  the  night;  and  the  i,  i, 
and  i  mile,  were  simply  straight  posts.  The  mile  posts  have  marked 
upon  them  the  gradient  of  the  place,  with  a  line  between  the  figures, 
inclined  to  the  horizon  in  such  a  way  as  to  show  which  direction  the 
ascent  or  descent  takes.  Simple  as  this  contrivance  appears  to  be,  it 
is  very  useful  to  travelers,  and  it  might  be  advantageously  introduced 
upon  all  railways.  We  believe  it  was  designed  by  Mr.  Robert  Ste- 
phenson, the  engineer  of  the  line. 

A  remarkable  feature  on  this  line  is  the  stations;  perhaps  the  neat- 
est that  I  have  seen  upon  any  other  line  of  railway.  The  average 
cost  of  them,  I  understand,  is  about  Jg3,000  each.  But  of  all  railway 
stations,  that  at  Derby  claims  most  the  traveler's  attention.  It  was 
stated  to  me  that  it  stands  upon  about  33  acres  of  ground,  and  cost 
nearly  a  quarter  of  a  million  of  money.  The  extreme  length  of  the 
shed  is  1,050  feet;  and  breadth,  140  feet  It  appeared,  I  thought,  to 
be  inconveniently  long;  but  I  was  informed  that  it  was  often  filled 
from  end  to  end  with  carriages.  The  business  of  all  the  three  Com- 
panies is  here  carried  on  by  the  North  Midland  Company.  I  had  no 
opportunity  of  going  much  over  the  offices,  but  from  what  I  saw  of 
them,  I  thought  them  pretty  well  laid  out  Their  only  fault  appeared 
to  be  that  they  were  rather  too  capacious,  which  is,  perhaps,  erring 
on  the  right  side.  I  went  over  the  store  department,  under  the  man- 
agement of  Mr,  Finlayson,  and  was  exceedingly  pleased  with  the  or- 
der, regularity,  and  systematic  manner  in  which  the  stores  were  kept. 
Every  item  had  its  separate  and  appropriate  place;  and  there  was 
not  a  nook  in  his  offices  which  was  not  advantageously  occupied. 

Their  Workshops  are  upon  the  plan  of  the  Wolverton  establish- 
ment, as  might  have  been  expected  from  Mr.  Glyn  having  presided 
over  both  Companies;  but  they  have  not  yet  arrived  at  that  maturity 
in  their  machinery,  &c.,  which  the  London  and  Birmingham  Compa- 
ny have. 

Here  I  had  an  opportunity,  through  the  politeness  of  Mr.  Finlay- 
son, of  seeing  Mr.  Edmonson's  plan  for  printing  and  numbering  rail- 
way tickets.  Some  idea  may  be  formed  of  the  utility  of  this  inven- 
tion, from  the  fact  that  it  printed  and  numbered  consecutively  from 
4  to  49  in  one  quarter  of  a  minute,  or  above  three  in  one  second — 
the  man  not  working  the  machine  over  fast  It  is,  certainly,  a  very 
simple  and  useful  invention. 
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.  The  MUDwd  coimties  IpcMaotive  ealabliflbment  here  is  not  on  so 
eiJCtensive  a  scale^  but^  from  the  cursory  view  that  I  took  of  it,  it  ap- 
peared to  be  more  matured.  I  had  no  opportunity  of  going  over  the 
Derby  Junction  locomotive  establishment,  as  I  was  suddenly  called 
to  town. 

Monday,  Nov.  6, 1  came  in  upon  this  railway  at  Leeds,  on  my  re- 
turn from  the  north. 

Their  engines  are  all  distinguished  by  numbers,  as  on  the  London 
and  Birmingham  RaUway.  I  got  upon  No.  7  engine — 6  feet  driving 
wheels,  eighteen  inch  stroke,  14  inch  clylinder.  She  certainly  was 
not  one  of  the  most  steady  engines  that  I  have  been  upon,  nor  one 
that  I  should  at  all  call  steady.  The  next  day  I  took  a  trip  with  Mr. 
Marshall,  the  superintendent  of  the  North  Midland  locomotives,  from 
Derby  to  Masborougb,  and  returned  on  No.  19,  an  engine  by  Robert 
Stephenson.  This  was  a  much  superior  engine  to  the  last,  in  point 
of  steadiness  and  ease  of  motion.  She  bad  none  of  that  pitching  and 
working  against  herself,  nor  any  of  that  wriggling  motion  of  the  for- 
mer.   I  understand  that  she  was  one  of  Stephenson's  latest  engines. 

As  the  engines  on  this  line  are  all  six  wheeled,  and  of  nearly  the 
same  pattern,  I  did  not  think  it  necessary,  particularly  as  my  attend- 
ance in  town  was  required,  to  go  upon  more  than  the  two  I  had  tried. 

Their  stock  of  engines  consists  of  30  passenger  engines, uncoupled; 
and  10  good  engines,  coupled.  They  are  all  six  wheel  engines,  with 
outside  bearings.  Seventeen  engines  have  six  feet  driving  wheels, 
and  four  feet  leading  and  trailing  wheels,  with  14  inch  cylinders  and 
IS  inch  stroke.  Their  weight  is  18  tons  in  a  working  trim — that  is, 
8  tons  on  the  driving  wheels,  6  on  the  leading,  and  4  on  the  trailing 
wheels.  Three  engines  are  exactly  similar  to  the  above,  except  hav- 
ing wheels  6  inches  smaUer  in  diameter.  Ten  engines  have  5  feet 
driving  and  leading  wheels  coupled  together,  with  3i  feet  trailing 
wheels.  In  other  respects  they  are  similar  to  the  former.  Ten  en- 
gines have  5i  feet  driving  wheels,  and  Si  feet  leading  and  trailing, 
with  13  inch  cylinders,  and  IS  inch  stroke.  The  weight  is  15  tons, 
distributed  in  proportion  to  those  of  the  17  engines  above  mentioned. 

Of  these  40  engines,  30  are  in  a  fit  state  to  take  a  train.  The  driv- 
ing wheels  have  no  flanches,  and  the  coupled  engines  are  said  to 
work  very  satisfactorily. 

The  gross  average  load  of  the  passenger  trains,  including  engine, 
tender,  and  empty  carriages,  is  60  tons;  and  150  tons  the  goods 
trains. 

There  have  been  about  30  detentions  of  trains  from  partial  derange- 
ment of  the  engines,  one  third  of  the  causes  of  which  occurred  in  the 
boiler  and  wheels,  another  third  in  the  cylinders,  and  the  last  third  in 
the  valves  and  pipes.  In  one  year  and  a  half  there  have  been  three 
broken  crank  axles  while  running,  and  three  others  were  replaced 
before  they  were  broken  tfirough.  Those  running  were  unable  to 
proceed  with  their  trains,  but  stopped  in  a  short  distance,  without 
getting  oJBT  the  rails,  or  any  accident  to  the  passengers.  Mr.  Marshall 
said  the  axles  broke  from  the  imperfect  welding  of  the  iron,  of  flaw 
in  the  cranlL    These  aocideols  ail  happened  with  unco«q^ed  engaoes, 
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two  on  a  straight  line,  and  one  on  a  curve.  There  hare  been  no  en^ 
gines  ran  off  the  line.  The  axles  which  broke  were  5}  inches  diam- 
eter; the  driving  wheels  6  feet,  14  inch  cylinder,  and  18  inch  stroke, 
with  a  steam  pressure  of  60  lbs.  in  the  boiler,  which  appears  to  be 
the  average  pressure  of  their  engines. 

The  average  cost  of  the  engines  is  £1,600;  the  consumption  of 
coke,  33  lbs.  per  mile  for  the  passenger  engines,  and  50  for  the  goods 
engines,  or  40  for  the  average,  and  46  per  mile  consumption  of  the 
regular  trains,  including  pilot  and  assistant  engines.  The  general 
character  of  the  engines  is  stated  to  be  steady  in  their  motions.  They 
are  18  feet  long,  and  \\h  feet  distance  between  the  extreme  axles. 
They  have  no  proof  that  the  distance  of  the  cranks  from  the  middle 
of  the  axles  produces  any  sinuous  motion. 

The  total  number  of  miles  run  per  annum  is  600,000,  or  15,000  per 
engine  per  annum,  at  ^n  expense  of  3id.  per  mile  each  engine.  I 
suspect  this  is  for  the  repairs  only.  The  age  of  their  engines  is  all 
one  year  and  a  half. 

Each  engine  takes  two  trips  per  day,  of  73  miles,  or  146  miles 
daily;  and  their  average  time  of  work  is  three  days  out  of  four. 

Great  North  of  England  Railway, 

All  the  passenger  engines  of  this  Company,  except  two  built  bv 
Robert  Stephenson,  are  ipade  to  a  pattern  engine  furnished  by  Haw- 
thorn &  Co.  They  have  12  inch  cylinder,  18  inch  stroke,  and  5\  feeC 
driving  wheels.  The  distance  between  the  leading  and  trailing  wheels 
is  lOi  feet;  between  the  centres  of  the  cylinders,  1  foot  11  inches, 
which  accounts  for  the  rather  unusual  height  of  the  boiler,  which  I 
noticed  above  the  framing.  They  run  from  one  end  of  the  line  to 
the  other,  and  back,  daily — 96  miles — and  stay  in  one  day  out  of 
four,  for  repairs,  &c. 

The  merchandize  engines  are  also  built  to  a  pattern  furnished  by 
Hawthorn  &  Co.  The  front  and  driving  wheels  are  4i  feet  diameter^ 
and  coupled.  They  are  principally  used  in  taking  coals  to  the  depots 
along  the  line,  and  consequently  have  no  regular  daily  distance  to 
run,  but  remain  one  day  in  five  in  the  shed,  to  clean  and  repair. 
They  draw  from  26  to  36  coal  wagons,  each  weighing,  when  loaded, 
5i  tons;  and,  of  course,  have  the  wagons  to  bring  back  empty. 

Their  stock  of  locomotives  consists  of  12  passenger,  and  20  mer- 
chandize engines — including  two  ballast  engines,  used  in  forming  the 
line,  which  are  at  present  out  of  repair.  They  are  all  six  wheel  en- 
gines, and  all  have  outside  bearings,  except  two  passenger  engines, 
which  have  additional  inside  bearings  on  the  crank  axle.  Their  en- 
gines have  not  been  weighed.  The  gross  avelrage  load  of  the  passen- 
ger trains  is  50  tons,  and  of  the  merchandize  130.  Twenty  of  these 
engines  have  four  wheels,  coupled,  which  are  found  to  work  steadily 
and  safely;  but  they  are  only  used  at  slow  speeds.  All  the  eogip^ 
but  three  have  flanchea  on  the  driving  wheels.  With  the  exception 
of  four,  and  the  two  ballast  engines  mentioned  above,  they  are  all  in 
a  fit  state  to  take  a  load.  Twice  only  have  the  trains  been  detained 
fiK>m  the  iaiiure  of  machinery — in  one  case  from  a  broken  piston,  in 
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the  other  firom  a  burst  tube.  They  have  had  no  broken  ehthk  axles, 
nor  any  instance  of  engines  having  run  off  the  rails,  except  from  ne*' 
gleet  of  points  or  switches,  or  through  collisions.  The  average  cost 
of  their  engines  is  from  ;£  1,500  to  J^IJOO  including  tender*  Average 
consumption  of  coke  from  36  to  38  lbs.  per  mile.  The  engines  are 
described  to  have  scarcely  any  motions,  except  what  may  be  attri« 
buted  to  imperfections  of  the  road;  nor  have  they  any  top-heavy  en- 
gines. The  total  daily  run  of  the  passenger  engines  is  450  miles,  and 
of  the  merchandize,  SSO-^^-exclusive  of  ballast  engines.  The  steam 
pressure  is  from  50  to  55  lbs.  per  square  inch.  At  present  the  ex- 
pense of  repairs  cannot  be  ascertained,  on  account  of  the  line  having* 
been  opened  so  recently. 

London  and  South  Western  Railway. 

The  delay  in  giving  my  account  of  this  railway  has  arisen  from 
having  learned  that  they  have  four  as  well  as  six  wheel  engines, 
ttrhich  I  was  very  desirous  to  try  together  on  the  same  line.  This 
line,  which  was  originally  laid  out  under  the  name  of  the  London  and 
Southampton  Railway,  was  evidently  designed  to  become  the  grand 
trunk  line  to  the  west  of  England,  and  altogether  to  supersede  the 
necessity  of  the  Great  Western  Railway.  From  the  detour  which  it 
makes  just  below  Basingstoke,  it  was  obviously  meant  to  be  extended 
westward,  so  as  to  take  in  Salisbury,  and  all  the  western  parts  of 
England,  and  to  make  the  line  to  Bristol  a  branch  of  it.  The  imbe- 
cility, however,  of  its  former  management,  and  the  extravagant  ex- 
]>enditure  of  the  Great  Western,  defeated  their  object,  and  confined 
them  literally  to  the  title  of  their  line,  a  London  and  Southampton 
railway. 

On  Nov.  13th  I  had  an  opportunity  of  riding  on  three  of  the  Com- 
pany's engines.  1  went  down  to  Winchester  on  the  Queen  engine, 
a  six  wheel,  with  5)  feet  driving  wheels,  18  inch  stroke,  and  13  inch 
cylinder.  Her  weight  was  stated  to  be  14  tons  14  cwt,  and  the  ten- 
der half  the  weight.  Its  total  length  was  15  feet,  and  the  length  from 
the  hind  axle  to  the  driving  axle  was  5  feet  2i  inches.  The  hind 
axle  to  the  front  was  lOi  feet.  The  coupling  with  the  tender  was 
rather  below  the  driving  axle.  She  had  outside  bearings,  and  fianches 
below  the  driving  wheels.  Her  working  time  is  said  to  be  about  9 
months  out  of  12.  She  consumes  17  cwt.  of  coke  every  journey  of 
76}  miles,  and  the  driver  said  about  1,400  gallons  of  water.  The 
play  of  her  wheels  upon  the  rails  was  one  inch.  She  is  considered 
to  be  a  very  good  and  steady  engine.  All  the  through  engines  run  a 
journey  each  way  daily,  generally  without  drawing  the  fire.  In  one 
case  I  was  told  this  engine  ran  about  306  miles  without  having  the 
fire  taken  out.  Each  engine  takes  the  mail  train  a  week  round.  The 
driver  of  this  engine,  who  appeared  to  be  a  steady  and  attentive  man, 
and  had  been  upon  the  London  and  Birmingham  line,  considers  out- 
side bearings  to  be  more  unsteady  than  inside.  He  thinks  on  bad 
roads  six  wheel  engines  are  steadier  than  four,  but  admits  that  the 
Liondon  and  Birmingham  four  wheel  engines  work  very  well.  This 
engine  appeared  to  me  to  have  a  sinuous  motion  of  about  two  inches, 
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and  no  {ritdHOg  or  rotting  fldodoti.  Her  front  springs  were  in  a  con* 
etant  play)  and  she  was  easy  to  lide  on.  On  curves,  and  drawing  up 
hill,  she  appeared  to  be  rather  steadier;  but  in  descents,  at  high  vdo* 
cities,  her  sinuous  motion  was  very  marked. 

At  Winchester  I  dismounted,  and  waited  until  another  engine,  the 
Eclipse,  came  up,  on  which  I  went  to  Southampton.  TtS^  was  a 
ax  wheel  engine,  with  outside  bearings,  and  a  13  inch  cylinder;  but 
I  could  not  get  the  length  of  the  stroke.  From  the  hind  to  the  driv- 
ing axle  she  was  5  feet  1  inch,  and  to  the  front  axle  lOi  feet — the 
same  as  the  Queen.  Her  total  length  was  15i  feet;  riie  had  a  play 
of  1.2  inch  on  the  rails.  The  whole  of  the  way  I  rode  with  tfasi 
engine  was  down  hill,  and  at  a  high  velocity.  After  "firing  her 
what  I  thought  a  fair  allowance  for  these  circumstances,  she  appear- 
ed to  me  to  be  more  unsteady  than  the  Queen,  and  had  much  more 
sinuous  motion.  Her  apparent  sinuous  motion  was  full  three  or  four 
inches.  The  coupling  appeared  to  be  one  foot  above  the  driving 
axle,  and  she  was  pulling  upwards.  Probably  the  play  of  the  axles 
on  the  bearings  was  partly  the  cause  of  her  greater  unsteadiness. 

I  left  Southampton  at  six,  by  the  Orion.  It  being  dark,  I  could 
get  no  measures.  She  had  outside  bearings,  and  was  apparently  a 
much  better  engine  than  either  of  the  other  two,  as  to  sinuous  motion, 
but  very  disagreeable  to  ride  uppn.  I  rode  upon  her  from  South- 
ampton to  Basingstoke,  and,  therefore,  had  a  fair  opportunity  of  try- 
ing her  both  up  and  down  hill.  It  appeared  to  me  as  though  she  had 
no  springs  behind,  she  was  so  exceedingly  rough. 

I  traveled  106  miles  on  these  three  engines.  It  being  dark  when 
I  was  on  the  Orion,  I  had  an  opportunity  of  judging  how  far  lights 
in  front  might  be  of  any  service,  so  as  to  prevent  accidents.  My 
opinion  certainly  is  that  no  light,  however  strong,  placed  in  front  of 
an  engine,  will  ever  answer  any  useful  purpose  of  apprizing  the  driv- 
er of  an  object  before  him  in  time  to  stop  the  train,  if  he  is  going  at 
anything  like  a  railway  velocity.  To  be  efficient  under  all  circam- 
stances,  a  light  must  be  intense  enough  to  illumine  an  object  a  mile 
off,  in  such  a  way  that  it  shall  be  rendered  visible  to  the  man  on  the 
engine.  Now,  setting  aside  the  difficulties  of  curves,  &c.,  can  any 
one  imagine  such  a  thing  possible? 

It  has  usually  been  said  that  an  engine  ought  not  to  travel  beyond 
30  miles  at  a  time,  but  this  Company's  engines  travel  two  and  a  half 
times  that  distance,  without  any  apparent  inconvenince. 

The  South  Western  stock  of  engines  is  48,  four  only  of  which  have 
four  wheels,  all  the  rest  being  six  wheel  engines.  The  four  wheel 
engines  have  inside  bearings;  the  others  have  both  inside  and  outside 
bearings  on  the  crank  axles.  Of  these  engines,  42  in  the  middle  of 
November  were  ready  to  take  a  train.  The  six  wheel  engines  are 
said  to  cost  £1,300;  the  four  wheel,  j^ljOOO  each.  The  average  gross 
load  is  74  tons;  the  consumption  of  coke  34  lbs.  per  mile.  They  de- 
scribe their  six  wheel  engines  as  much  steadier  than  their  four,  and 
prefer  them  on  account  of  this  quality  and  their  greater  safety ;  but 
they  admit  that  any  unsteady  motions  of  the  engines  arise  generally 
'"nperfections  of  the  road,  as  the  primary  cause.    Their  pressore 
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in  the  boUer  is  50  Iba  per  inch.    The  total  locomotive  expense  pier 
mile,  18d.,  and  the  total  miles  run  in  one  year,  600,000« 

They  have  had  no  engines  run  off  the  line,  and  have  made  no  re- 
turns as. to  how  many  broken  axles,  or  detentions,  they  have  had, 
from  partial  derangement  of  the  engines.  We  believe  the  cause  for 
this  is  the  deduction  of  their  records  at  the  late  fire.  At  present, 
we  understand  that  no  Company's  engines  work  with^more  regular- 
ity, or  fewer  accidents.  Raamy  u^g. 

[to  bb  covtiffbd.] 


Mr.  Fignoks^  Lectures  on  Civil  Engineering,  at  the  Lowfon  Uni* 

'  versify  College. 

[COlTTTirYJBD  VROX  FAOE   86.} 

On  Earthwork, 

LscTUHfi  V. — ^Wednesday,  December  22nd,  1841. — ^The  Professor 
commenced  by  stating  that  earthwork,  taken  in  the  present  extended 
sense  of  the  word,  was  but  little  known  to  the  ancients.    The  gigan- 
tic  operations  in  earthwork  of  modern  times  correspond  with  the  via- 
ducts of  the  ancients.    Our  earthwork  may  be  confined  to  excavation, 
cutting,  and  embankment,  or  getting  and  filling,  as  ordinarily  d^iom- 
inated  by  contractors,  ^  He  then  went  through  the  whole  process, 
giving  the  scientific  and  common  names  of  each  description  of  work. 
With  respect  to  the  works  of  the  ancients,  in  the  canal  made  by  Gy- 
rus, the  Phoenicians  were  the  only  workmen  who  cut  the  canal. with 
slopes;  all  the  rest  employed  cut  strsdgbt  down,  and,  in  consequence^ 
the  former  stood,  while  the  latter  fell  in.    The  River  Po,  in  Italy, 
was  a  curious  instance  of  embankment;  this  river  is  situated  in  a 
very  fiat  country,  and  makes  an  annual  deposit  of  a  calcareous  mat- 
ter, ^hich,  hardening,  raises  the  bed  of  the  river  in  a  slight  degree 
every  year.    The  ancient  inhabitants,  to  prevent  their  country  from 
being  inundated,  were  obliged  to  raise  a  small  embankment  on  each 
side  of  the  river — ^perhaps  two  or  three  feet  high — which,  having 
served  for  some  years  the  desired  purpose,  and  the  bed  of  the  river 
having  become  higher  from  the  deposit,  the  embankments  required 
to  have  still  more  added  to  them,  until,  after  the  lapse  of  centuries, 
the  bed  of  the  river,  from  the  constant  deposit  of  calcareous  matter, 
and  the  consequent  necessary  additions  to  the  embankments,  to  the 
height  of  thirty  feet,  is  now  several  feet  above  the  level  of  the  sur- 
rounding country.    This  work  looks  like  one  of  our  modern  gigantic 
iv'orks,  but  it  bears  no  comparison  to  the  labors  of  the  present  day,  it 
being  but  a  work  performed  from  year  to  year,  in  small  portions  at  a 
time,  while  ours  have  been  formed  at  one  operation.    From  all  his  re- 
searches, he,  therefore,  came  to  this  conclusion,  that,  until  late  years, 
earthwork  was  but  little  known ;  he  could  make  the  same  remark 
\«rith  respect  to  cutting.    This  work  was  first  treated  systematically 
by  military  engineers,  in  fortifications  on  the  continent,  after  the  in- 
vention of  cannon.  <  Authors  of  that  period  lay  down  many  curious 
rules  for  forming  ramparts.    Various  useful  calculations  are  given,  to 
determine  the  best  mode  of  making  the  matter  taken  from  the  diteh 

Voii.  IV,  3ed  Sbrtkb^— No.  3< — Sbptbxbbb,  18i3«  14 


158  Civil  Engineering. 

exactly  sufficient  to  form  the  rampart,  iu  order  that  there  should  be 
none  either  to  procure  or  to  carry  away.  The  next  is  in  the  constroc- 
tion  of  canals;  the  same  niles  were  followed  as  in  the  constraction  of 
ramparts.  In  road-making  the  same  calculations  were  made;  the 
whole  aim  of  the  engineer  being  to  make  the  imaginary  line,  called 
the  *<  balancing  line/'  so  perfect,  that  the  earth  remoired  from  the 
eminences  should  fill  up  the  hollows  in  the  irregularities  of  the  coon- 
try  through  which  the  road  was  to  be  made.  The  cause  of  these  fine 
calculations  was  the  difficulty  and  expense  of  carrying  away  the  sa- 
perfl^ous  earth  to  another  place.  The  absence  of  great  undertakings 
on  the  continent  is  attributable  to  the  want  of  our  modem  appliances 
to  get  rid  of  the  superabundant  matter.  In  the  contracts  sent  in  by 
foreigners  for  works  abroad,  it  is  amusing  to  see  the  finical  exactness 
with  which  the  contractors  calculate  the  expense  of  removing  the 
first  lOQ  yards,  then  the  next  25  yards,  and  so  on  increasing,  until 
they  get  to  300  yards,  beyond  Which  the  price  is  enormous.  It  is 
only  within  the  last  three  years  that  they  seemed  to  have  the  slight- 
est idea  of  the  plans  in  use  in  England  for  facilitating  this  work;  it  is 
certainly  not  more  than  thirty  years  ago  that  we  commenced  using 
the  tramroad.  First  of  all,  the  only  plan  was  to  remove  the  earth  in 
barrows;  then  the  clumsy  three- wheel  cart  was  introduced;  after 
that  tramroads,  and  now  edge-rails,  with  the  application  of  a  locomo- 
tive— ^so  that  thirty  years  have  changed  the  load  from  2i  cubic  yards 
to  nearly  100. 

Before  railroads  came  into  general  use,  deep  cuttings  were  execnt- 
ed,  and  one  remarkable  instance  Telford  has  left  behind  him  in  the 
Birmingham  Canal,  which  is  remarkable  for  boldness  of  idea  and 
success  of  execution.  Near  Market  Drayton  there  is  an  embank- 
ment, began  fifteen  or  sixteen  years  ago,  and  which  is  as  yet  hardly 
finished,  so  great  has  been  the  slipping,  and  so  difficult  the  remedy. 
This  work  is  a  remarkable  instance  of  the  combined  bad  effects  of  a 
bad  mixture;  the  slopes  have  flatted  down  until  nearly  in  the  propor- 
tion of  14  to  1,  and  it  is  now  more  like  a  large  hill  than  an  embank- 
ment There  is  an  instance  of  a  deep  cutting,  by  Dodd,  at  the  Higb- 
gate  archway;  it  was  intended,  first  of  all,  to  make  a  tunnel,  but,  from 
the  constant  slipping  of  the  earth,  it  was  obliged  to  be  made  into  an 
open  cutting.  The  present  bold  mode  of  cutting  down  lai^  hills, 
and  filling  up  deep  vallies,  in  the  formation  of  railways,  is  due  to 
George  Stephenson,  and  in  the  construction  of  large  cuttings  and  em- 
bankments for  cansds,  to  Telford,  whilst  Dodd  made  the  largest  cut- 
tings for  roads.  On  the  Holyhead  road  the  failure  of  the  embank- 
ments and  cuttings  in  the  London  clay,  will  teach  a  good  lesson  to 
the  young  students.  The  point  to  be  considered  is,  which,  of  mason- 
ry, aqueducts,  tunneling,  embankments,  or  cuttings,  would  be  the 
cheapest  mode  of  doing  the  work  proposed.  At  the  present  time, 
earthwork  is  the  cheapest,  for  modern  practice  has  reduced  it  to  a 
price  per.  cubic  yard.  In  the  contracts  for  the  Paris  and  Rouen  Rail- 
way, the  contracts  sent  in  by  the  French  engineers  were  invariably 
three  or  four  times  the  amount  of  those  sent  in  by  English  contrac- 
tors.   Thus,  notwithstanding  the  expense  of  transportmg  the  work- 
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men  into  France,  the  whole  of  that  work  is  in  the  hands  of  English- 
men. 

The  engineer,  to  form  a  just  calculation,  must  well  study  the  char- 
acter and  mechanical  properties  of  the  soil,  and  the  necessary  slopes. 
Experience  alone  can  teach  these  points.  There  are  many  varieties 
of  the  London  clay,  which,  when  cut  down  to  a  certain  depth,  on  ex- 
posure to  the  atmosphere,  are  sure  to  sUp;  another  cause  is,  the  great 
haste  with  which  the  embankments^  &c.,  are  formed.  When  the  wa- 
ter does  not  penetrate,  this  clay  is  very  hard;  but  after  exposure,  it 
melts  away  like  tallow,  and  the  only  remedy  is  to  get  rid  of  the  wa- 
ter by  draining.  When  a  slip  takes  place,  the  toe  of  the  embank- 
ment bulges  forward.  In  the  first  instance,  the  surface  should  be 
well  drained  a  short  distance  from  the  edge — the  drain  to  be  puddled, 
in  order  that  the  water  should  not  penetrate;  bofings  should  be  made 
horizontally,'and  the  water  tapped;  when  expense  and  time  are  no 
objects,  the  whole  should  be  cut  in  steps,  and  drained  by  means  of 
'wattles,  so  that  if  a  slip  takes  place,  it  is  only  partial.  The  force  with 
which  the  toe  of  the  embankment  bulges  out  is  such,  tliat  a  wall  of 
masonry  would  be  of  no  use,  as  it  would  be  pushed  out;  the  most  ef- 
fectual preventive,  or  remedy,  is  wattling  and  bush  drains.  When 
time  will  allow,  it  is  better  to  make  the  embankments  in  layers,  and 
between  each  layer  of  earth  putting  in  a  course  of  brushwood,  clip- 
pings of  hedges,  or  wattlings.  When  embankments  are  obliged  to 
be  poured  out  hastily,  allow  them  to  take  their  natural  slope,  and  if 
it  slips,  let  it  remain;  for  however  much  it  nmy  be  attempted  to  re- 
duce it  to  its  former  shape,  it  will  still  again  slip  and  regain  its  posi- 
tion. A  good  practice  to  provide  against  slips  is,  to  form  a  slight 
abutment  of  earth  a  short  distance  from  the  toe  of  the  slope,  so  that 
it  should  stay  the  slip  if  it  takes  place;  this  plan  is  more  particularly 
available  when  the  work  is  obliged  to  be  erected  on  a  natural  slope 
— ^for  instance,  on  the  side  of  a  hilL  The  Professor  then,  for  the  in- 
formation of  the  younger  students,  explained,  by  diagrams,  the  na- 
ture of  slopes,  and  the  meaning  of  the  expression  <<two  feet  to  one,'' 
&C.,  and  concluded  by  recommending  that,  in  forming  slopes,  the  en- 
gineer should  run  some  risk  of  slips,  in  order  to  save  the  great  ex- 
pense of  removing  more  earth  than  is  actually  necessary — the  cost  of 
repairing  these  slips  being  but  little  in  comparison.  He  likened  the 
work  to  an  insurance  on  life,  the  risk  to  be  run  being  calculated  upon 
by  precedents.  The  principle  is  to  get  the  greatest  extent  of  work 
finished  at  the  least  possible  expense,  and  many  of  the  great  slips 
that  have  taken  place  might  have  been  prevented,  or  speedily  cured, 
had  the  plans  he  laid  down  been  better  followed. 

Lecturb  VI. — ^Wednesday,  December  29th,  1841. — Professor  Vig- 
noles  stated  that  before  continuing  the  subject  of  earthworks,  be 
wished  to  set  right  an  erroneous  impression  with  the  public,  int^onse- 
quence  of  an  expression  be  made  use  of  kt  his  last  lecture;  be  had 
tiien  recommended  that  <<the  engineer  should  run  some  risk  of  slips, 
in  order  to  save  the  great  expense  of  removing  more  earth  than  was 
actually  necessary — ^tbe  cost  of  repairing  these  slips  being  but  trifling 
in  comparison."  ,  He  need  not  say  that  he  so  expressed  himself,  but 
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it  was  always  on  the  supposition  that  no  risk  was  to  be  run  where 
there  was  the  remotest  probability  of  danger.  He  mentioned  this  be- 
cause of  the  circumstance  of  the  slip  on  the  Great  Western  Railvay, 
which  was  attended  with  such  fatal  results,  and  happening  only  a 
few  hours  after  he  h&d  made  that  statement.  *  From  aJl  that  had  been 
stated,  it  appeared  that  the  slip  itself  was  but  very  inconsiderable; 
the  cutting  where  it  took  place  was  57  feet  deep,  the  slope  two  to 
one^  and  the  width  of  the  road  4Q  feet;  the  slip  took  place  about  half 
way  up  the  bank.  A  number  of  smaller  slips  had  occurred,  and  tiles 
were  used  for  draining,  instead  of  bushes,  &c.,  to  cure  them — still  the 
mode  of  curing  them  was  the  same  as  he  advocated — ^by  drainage. 
As  he  had  before  stated,  the  slip  itself  was  very  inconsiderable,  bnt, 
by  having  nothing  to  check  it,  the  earth  fell  upon  the  rails.  A  doubt 
seemed  to  exist  whether  the  concussion  produced  in  the  air  by  the 

Gssing  of  the  former  train,  had  not  brought  it  down,  for  the  accideot 
ppened  in  the  interval  between  the  passing  of  the  two  trains--the 
first  one  having  proceeded  uninjured,  whilst  the  latter  was  attended 
with  such  fatal  consequences.  If  the  precaution  had  been  taken, 
when  it  was  first  observed  that  a  slip  was  likely  to  occur,  to  put  np 
a  fence  of  hurdles  to  check  its  advance  to  the  rails,  doubtless,  the  ac- 
cident would  not  have  happened.  The  manner  of  the  slip  showed 
that' it  was  caused  solely  by  the  infiltration  of  water,  probably  a  con- 
siderable way  back  from  the  edge  of  the  cutting,  or,  perhaps  the  wa- 
ter had  found  its  way  in  by  the  ditch  along  the  top;  the  water  which 
had  thus  got  into  the  soil  having  expanded  during  the  frost,  the  sud- 
den change  of  the  weather  brought  down  the  earth.  The  Professor 
then,  by  means  of  a  diagram,  explained  the  nature  of  the  cutting, 
from  which  it  appeared  that  the  *Uop  lift''  was  deposited  in  spoil 
bank.  At  the  top  of  the  cutting,  a  drain  had  also  been  cut,  but  he 
w,2ls  of  opinion  that  such  drains  were  injurious,  when  the  soil  was  at 
all  precarious.  The  spoil  bank  was  not  the  occasion  of  the  slip,  since 
it  did  not  take  place  at  the  top,  but  bulged  out  in  the  middle.  Al- 
though this  slip  was  very  small,  from  the  fatal  effects  which  attended 
it,  it  was  the  more  necessary  to  guard  against  the  recurrence  of  the 
like.  There  were  but  a  few  feet  of  earth  on  the  rails,  yet  the  effect 
was  the  same  as  if  so  many  planks  had  been  placed  upon  them.  The 
Croydon  slip  arose  from,  the  same  cause,  but,  though  so  much  larger, 
no  accident  occurred.  In  the  late  accident  there  were  but  thirty  or 
forty  wagon'loads  of  earth,  and  all  was  right  again  in  a  few  bouis, 
while  in  the  Croydon  slip  3,000  or  4,000  cubic  yards  of  earth  fell: 
the  soil  in  both  instances  consisted  of  the  London  clay,  with  pot- 
holes of  sand.  It  was  clear  that  the  accident  was  not  to  be  set  down 
as  one  of  cutting,  similar  slips  having  taken  place  upon  cuttings  not 
more  than  twelve  or  fourteen  feet  deep.  He  must  impress  upon  the 
minds  of  the  students  that  it  was  not  the  length  or  depth  of  the  cat- 
tings  which  regulated  the  slopes,  but  the  soil  and  practicability  o{ 
drainage;  unfortunately  it  was  impossible  to  know  exactly  how  these 
matters  might  stand — experience  alone  could  teach  thent  He  had 
dwelt  Ions  upon  this  subject,  but  he  wished  it  to  be  understood  that 
it  was  well-judged  economy  he  advocated,  not  such  as  wouM,  in  the 
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least  degree,  tend  to  produce^such  fatal  effeets  as  in  the  case  previous- 
ly alluded  to. 

The  balancing  of  the  line  was  equally  necessary  for  raibroads  as  for 
canals  or  common  roads;  it  should  be  the  engineer's  aim  that  the 
quantity  of  the  earth  from  the  cuttings  should  be  as  near  as  possible 
sufficient  for  the  embankments;  Compared  with  former  times, 'the 
mode  of  transit  was  so  much  facilitated,  that  where  some  years  back 
it  was  necessary  that  the  balance  line  should  be  limited  to  the  hill  to 
be  cut  through,  and  the  valley  to  be  filled  ujp,  now  the  line  migltt  ex- 
tend two  or  three  miles.  It  wa^  essential  in  balancing  that  the  engi- 
neer should  be  aware  of  the  difEsrent  degrees  of  compressibility  of  the 
matter;  ii  was  known  of  sand  that  it  would  occupy  the  same  cubic 
contents  in  the  embankment  as  it  did  in' the  hill,  and  one  yard  or  100 
yards  of  gravel  would  be  still  the  same;  but  in  clays  it  was  very  dif- 
ferent, they  occupying  less  space  in  the  embankment  than  they  did 
in  the  hill,  in  their  original  position;  100  yards  of  clay  would  not 
make  100  yards  of  embankment,  the  average  amount  of  compressi- 
bility being  not  less  than  ten  per  cent.,  or  even,  upon  occasions,  as 
much  as  15  per  cent.  He  had  known  occasions  when  100  yards  cut 
from  a  hill  had  only  made  85  yards  of  embankment,  but,  upon  au 
average,  it  would  require  110  yards  of  clay  to  make  100  yards  of  em- 
bankment. Rock  cuttings,  on  the  contrary,  expanded,  because  the 
solid  rock  could  never  again  be-  restored  to  the  same  degree  of  densi- 
ty;  the  difference  would  vary  much,  according  to  the  size  of  the  frag- 
ments; but  where  the  pieces  were  large,  100  yards  would  make  120 
yards  of  embankment.*  Chalk,  again,  would  be  rather  upon  the  ex- 
cess, though  much  depended  upon  its  quality.  In  rock  cuttings  you 
might  make  them  nearly  perpendicular,  but  in  chalk  much  discus- 
sion t  has  arisen  as  to  what  was  the  proper  slope,  some  engineers 
having  even  recommended  4hat  it  should  overhang  the  road;  but  be 
contended  that  it  should  slope,  to  carry  off  the  water.'  He  had  f6und 
a  slope  of  one  quarter  to  one  generally  sufficient.  Rock  chalk  would 
stand  perpendicular,  while  several  of  the  softer  descriptions  would  re- 
quire a  slope  of  one  half  to  one,  or  even  two  to  one. 

The  Professor  then  proceeded  to  speak  of  the  correct  mode  of  com- 
puting the  quantity  of  earth  in  a  cutting  or  embankment,  and  made 
a  section  of  a  hill  half  a  mile  long,  to  be  cut  down,  the  true  cubic 
contents  of  a  portion  of  which  was  332,000  cubic  yards,  computed 
according  to  the  prismoidal  formula;  but  the  ordinary  method  by 
which  contractors  would  calculate  the  contents  of  the  bill,  by  mean 
heights,  would  only  show  310,000  cubic  yards — that  is  to  say,  there 
would  be  a  difference  of  22,000  cubic  yards  against  the  contractor, 
the  consequence  of  which  had  been,  that  the  person  contracting  to 
cut  down  such  a  hill,  at  so  much  per  yard,  would  lose,  from  his  ^ad 
method  of  calculation,  above  d61,00a  Another  method  was  also  in 
use— -calculating  by  the  mean  area;  which  system,  instead  of  33^,000 
cubic  yards,  would  show  376,000  cubic  yards — being  an  excess  in 

*  These  mnarks  strongly  eorroborate  those  ef  an  American  engmeer,  inserted  in  th 
Joomal  of  December  latfC— [£»•  O.  £•  dc  A.  Jou^. 
t  See  the  evidence  on  th»  Biightan  Railway  before  the  House  of  Lords. 
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&vor  of  the  contraetor  of  44,000  cubic  yards.  Many  contractors  had 
realized  large  fortunes  by  mean  areas,  and  sustained  serious  losses  by 
mean  heights.  Having  thus  shown  the  erroneous  methods  of  calca- 
lation  in  use,  he  then,  at  some  length,  explained  the  prismoidal  for- 
mula, accompanying  his  instructions  with  many  diagrams,  withoat 
'which,  any  attempt  at  explanation  on  our  part  would  be  useless. 
The  learned  Professor  concluded  his  lecture  by  strongly  recommend- 
ing ^  close  study  of  mathematics  to  the  junior  (all)  students,  as  the 
greatest  assistant  to  the  labours  of  the  civil  engineer. 

CiT.  Sng.  A  Arehi  Jour. 
CTo  be  ooiitiiiiied.1 


Wooden  Pavements. 

In  some  of  the  English  periodicals,  lately  received  at  the  Institute, 
we  notice  statements  to  the  effect,  that  pavements  of  wood  are  gene- 
rally approved  in  England,  are  rapidly  extending  in  London,  and  that 
even  the  Thames  Tunnel  is  to  be  paved  unth  wood. 

From  all  this,  we  are  induced  to  believe  that  some  superior  mode 
of  laying  and  preserving  these  pavements  has  been  adopted  in  Eng- 
land, which  is  yet  unknown  amongst  us. 

For  here  in  the  United  States,  wooden  pavements  are  regarded  nw 
€ts  a  decided  failure  f  so  much  so,  inde^,  that  considerable  surfaces 
of  them  are  now  about  to  be  removed,  both  in  New  York  and  in  this 
city,  and  replaced,  partly,  by'cubical  blocks  of  granite,  and  partly,  by 
the  ancient  water-worn  pebble  stones,  so  long  used  in  the  Americau 
cities. 

We  should,  therefore,  feel  indebted  to  our  scientific  cotemporaries 
on  the  other  side  of  the  water,  if  any  of  them  would  furnish  for  our 
information,  through  the  columns  of  their  valuable  periodicals,  a  state- 
ment 

I.  Of  the  original  cost,  in  London,  of  the  finished  wooden  pave- 
ment per  square  yard. 

II.  Of  the  durability  and  annual  repairs  of  the  same. 

III.  Of  the  most  approved  mode  of  cutting  and  preparing  die  wood- 
en blocks,  forming  tlie  foundations,  and  laying  the  pavement  ready 

.  for  travel. 
.  The  great  objection  here  urged  against  wooden  pavements,  is  their 
vert/  rapid  decay y  and  the  unpleasant  nature  of  the  traveling  orer 
them,  as  soon  as. they  begin  to  rot  in  holes;  which  we  find  to  take 
place,  with  those  which  have  been  here  laid  with  hemlock  timber,  in 
the  very  short  space  of  about  four  years.  M. 
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^^  descriptive  and.  historical  account  of  Hydraulic,  and  other. 
Machines  for  raising  water,  ancient  and  modem:  with  .observa- 
tions on  various  subjects  connected  toith  the  Jtfechanic  •Srts,  in- 
cluding the  progressive  development  of  the  Steam  Engine.    De- 
scription of  every  variety  of  Bellows,  Piston,  and  Rotary  Pumps, 
— Fire  Engines — Water  Hams-^Pressure  Engines — •Sir  Ma- 
chines— EoHpiles,  ^c.    Remarks  on  Ancient  fVells-^-^ir  Beds-^ 
Cog   Wheels — Blow  Pipes — Bellows  of  various  peoples-Magic 
Oobleis — Steam  Idols,  and  other  machinery  qf  ancient  Temples. 
To  which  are  added  experiments  on  blowing  and  spouting  tubes, 
and  other  original  devices.    Nature's  modes  and  machinery  for 
raising  water.    Historical  notices  respecting  Siphons,  Fountains, 
Water  Organs,  Clepsydrm,  Pipes,  Vatves,  Cocks,  ^c.    In  five 
books,   illustrated  by  nearly   three  hundred  engravings.    By 
Thomas  Ewbank.  New  York,  D.  Appletou  &  Co.,  Svo.,  pp.  582.'' 

We  have  given  the  entire  title  of  the  work  we  are  about  to  notice, 
deeming  this  necessary  in  order  to  convey  a  proper  idea  of  its  contents. 
The  general  object  of  its  author  is  to  furnish  the  history  of  the  origin 
and  progress  of  the  various,  machines  which  have  been  invented  and 
psed  for  the  raising  of  water;  and  the  five  books  into  which  the  vol- 
ume is  divided,  treat,  1st.  On  primitive  and  ancient  devices  for  rais- 
ing water.  2nd.  On  machines  for  raising  water  by  the  pressure  of 
the  atmosphere.  3rd.  On  machines  for  raising  water  by  compressure, 
independent  of  atmospheric  influence.  4th.  On  machines  for  raising 
water,  (chiefly  of  modern  origin,)  including  early  applications  of  steam 
for  that  purpose.  5th.  Novel  devices  for  raising  water,  with  an.  ac- 
coimt  of  siphons,  cocks,  valves,  clepsydrae,  &c,,  &c.  To  these  "five 
books  is  added  an  appendix,  containing  miscellaneous  items  on  various 
matters  related  to  the  general  subject. 

We  have  Jong  known  that  Mr.  Ewbank  was  preparing  this  work 
for  the  press,  and  have  looked,  for  its  publication  with  a  conviction 
that  we  should  derive  much  valuable  information  from  its  perusal ; 
an  expectation  that  has  been  fully  justified  by  the  result.  It  is  not  our 
design  to  give  a  regular  review  of  this  work;  indeed,  this  would  be 
hardly  possible,  as  it  is  itself  a  review  of  the  origin  and  progress  of  hy- 
draulic machinery,  and  does  not  pretend  to  give  a  minute  description  of 
the  individual  machines  to  which  it  refers.  Those  who  are  acquaint- 
ed with  that  very  interesting  work,  ^<Beckman's  History  of  Inven- 
tions," will  form  a  pretty  correct  idea  of  the  nature  of  the  present 
work,  when  we  say  that  there  is  much  similarity  in  the  general  char- 
acter of  the  two ;  the  main  difference  being  that  Beckman  treats  brief- 
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ly  of  the  origm  of  inventions  in  general,  relating  to  the  aseM  arts, 
whilst  Mr.  Ewbank  has'limited  his  inquiries  to  a  single,  but  compre- 
hensive, class,  with  some  of  its  genera,  species,.and  varieties.  The 
object  of  Beckman  did  not  require  the  aid  of  the  engraver,  his  subject 
being  the  origin  of  the  arts,  and  not  a  description  of  any  particular 
machines;  whilst  without  the  numerous  illustrations  given  in  the  cuts 
in  Mr.  Ewbank's  work,  it  would  have  been  one  q(  little  value.  There 
is  in  this  respect,  as  well  as  in  some  others,  a  considerable  resem- 
blance between  the  book  before  us  and  Stewart's  Anecdotes  of  the 
Steam  Ei^gine. 

The  reader  of  Mr.  Ewbank's  work  will  be  disappointed  should  he 
expect  to  acquire  from  it  a  knowledge  of  the  greater  number  of  indi- 
vidual devices  which  have  been  introduced  as  improvements  in  hy- 
'  draulic  machinery^  if  he  wishes  to  learn  how  the  different  kinds  of 
pumps,  or  of  valves,  are  constructed,  he  must,  to  acquire  this  know- 
ledge, study  other  works;  but  if  their  history,  from  their  rude  begin- 
nings to  the  state  in  which  we  now  find  them,  is  a  matter  of  interest 
to  him,  he  will  find  more  in  this  work  to  gratify  his  curiosity  respect- 
ing these,  and  numerous  other  inventions,  than  in  any  other  which 
we  could  name. 

We  have  said  that  Mr.  Ewbank's  book  has  been  long  in  prepara- 
tion for  the  press,  and  the  evidence  of  this  appears  on  almost  every 
page;  the  authorities  cited  manifest  im wearied,  and  very  extended, 
research  in  books  but  little  read,  and  difBicult  to  obt^ ;  and  the  man- 
ner in  which  the  materials  thu^  accumulated  have  been  employed,  re- 
flects a'very  high  degree  of  credit  upon  the  author ;  whose  life  has 
not  been  tiiat  of  a  book- worm,  but  of  a  mechanic  busily  engaged  in 
the  working  of  metals;  and  who  having  by  persevering  industry  ac- 
quired enough  to  render  him  independent  of  the  melting-pot  and  the 
draw-bench,  has  been  with  equal  diligence  devoting  himself  to  litera- 
ture, in  a  department  for  which  he  had  been  fitted  by  bis  previous 
pursuits  in  business,  ^nd  his  habits  of  careful  inquiry  and  obsenration. 
His  work  is' not  one  which  can  fall  still-born  from  the  press,  as  it  is 
not  one  of  those  ephemeral  productions  that  must  sell  at  the  moment, 
or  never ;  it  is  not  an  account  of  individual  machines  of  recent  inven- 
tion, which  are  doomed  to  be  superseded  by  the  improvements  of  to- 
morrow ;  its  historical  details  will  be  as  useful,  and  the  remarks  upon 
them  as  interesting,  half  a  century  hence  as  they  are  at  the  present 
day. 

From  the  nature  of  tlie  work,  it  is  miscellaneous  in  its  character, 

and  the  materials  which  enter  into  its  composition,  might,  uudoubted- 

,ly,  have  been  disposed  in  somewhat  better  order;  bcfk  the  former  part, 

we  are  told,  was  stereotyped  before  the  latter  portions  were  written. 
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There  are  here,  and  there^  some  reflections  and  opinions.r^lating  to  the 
poUtical  organization  of  society,  which;  however  true  in  themselves, 
might  have  been  advantageously  omitted,  as  they  are' not  only  foreign 
to  the  subject  of  the  work,  but  are,  in  some  cases,  calculated  to  offend; 
this  we  consider  as  a  blemish,  which  is  not  fully  redeemed  by  the 
many  well  conceived  and  happily  expressed  observatbns  that  render 
the  book,  as  a  whole,  highly  creditable  to  its  author,  who  haa  himself 
anticipated  the  f&regoing  objection. 

We  have  not  made  any  extracts  from  the  work,  because  it  is  our 
intention,  at  an  early  day,  to^  republish  some  entire  articles  from  it, 
which  will  exhibit  its  character  more  perfectly  than  could  be  done  in 
the  space  allotted  to  this  notice* 


Notice  of  the  Uniied  States  Jilmanacy  for  1843.    By  S.  C.  Walxbr. 

We  have  been  favored  with  the  inspection  of  the  printed  sheets  of 
a  forthcoming  work,  by  John  Downes,  entitled  <<The  United  States 
Almanac,  for  1843.'* 

Mr.  Downes  is  favorably  known  to  our  readers,  by  his  announce- 
ment of  the  lunar  occultations  of  the  fixed  stars,  which  appeared  in 
this  Journal  in  1841;  these  were  interrupted  by  his  engagements  in 
the  North  Eastern  Boimdary  Exploration,  under#Iaj.  Graham.  As  the 
Boundary  question  is  now  settled,  we  may  indulge  in  a  hope  that 
these  useful  announcements  will  soon  be  resumed.  The  astronomical 
and  engineering  department  of  this  work  contains  about  one  hundred 
pages  of  dose  print,  embracing  a  complete  calender,  suited  to  any 
part  of  North  America,  from  10  °  to  50  °  North.  The  colunms  of  the 
times  of  rising  and  setting  of  the  sun  and  moon,  and  of  high  and  lov 
tides,  are  of  sufficient  compass  for  all  this  region.  To  the  practical, 
astronomer  the  work  commends  itself,  by  the  general  discussiaqs  of 
the  Solar  Eclipse  of  June  27th,  1843,  which  is  visible  in  part  of  Lou- 
isiana, in  Mexico,  Texas,  West  Indies,  and  South  America;  also  by 
the  table  of  selected  occultations,  visible  in  North  America,  of  stars, 
down  to  the  seventh  magnitude,  inclusive.  In  preparing  it,  reference 
must  have  been  made  to  the  original  star  catalogues,  as  there  is  no 
general  list  of  this  kind  published  in  Europe  below  the  sixth  magni- 
tude. A  list  like  this  serves  to  form  the  basis  for  computing  such  spe- 
cial series  for  Philadelphia  as  have  hitherto  appeared,  and  will  we 
hope  agaiti  appear,  in  the  Journal.  The  particulars  respecting  the 
planets  and  asteroids,  are  given  with  sufficient  minuteness  for  the 
amateur,  though  not,  perhaps,  for  the  practical  astronomer.  Qoite 
different  is  the  case  with  the  Ephemeris  of  the  sun  and  stars,  whieh 
are  taken  from  the  Nautical  Almanac,  and  are  reprinted  in  fuU.  This 
dependency  of  American  savans  upon  Europeans,  mnst  continue  Bb 
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long  as  the  country  is  destitute  of  the  establishment  of  a  nautical  al- 
manac of  its  own.  The  computations  required  exceed  the  means  of 
any  individual.  The  Lunar  Ephemeris  is  of  cpuise  only  popular. 
Enough  is  given  for  the  amateur.  The  practical  navigator  and  astro- 
nomer must  still  resort  to  the  British  Nautical  Almanac,  or  Blunt's 
reprint  of  the  same,  which  alone  would  exceed  .the  entire  space  here 
devoted  to  the  calander  and  accompaniments.  Mr.  Downes  has  ap- 
pended several  useful  tables  for  engineers;  his  tables  for  finding  lati- 
tude and  time  by  egual  altitudes,  for  reduction  to  the  meridian,  for 
refractions,  for  measure  of  heights  by  the  barometer,  are  all  of  the 
most  approved  construction,  and  such  as  a  person  engaged  in  field 
labor  must  find  indispensable.  The  want  of  such  tablesi  in  a  portaUe 
form  must,  doubtless,  have  been  felt  by  Mr.  Downes,  in  the  Boundary 
survey.  The  table  for  computing  the  heights  of  mountains  by  baro- 
metric observations,  is  taken  from  Bessel's  paper  in  Schumacher's 
Astronomical  Notices,  vol.  xv,  Nos.  356  and  357,  or  rather  fh^m  a  re- 
print of  the  same,  in  a  more  popular  form,  in  Schumacher's  Jahi- 
buch,  for  1840.  Bessel's  tables  for  computing  heights  by  the  baro- 
meter, have  an  important  advantage  over  all  tha  others  that  preceded 
them,  in  taking  into  account  the  degree  of  saturation-*^  the  atmos- 
phere with  vapor,  <y,  in  other  words,  the  temperature  of  the  dew 
point.  The  tables  in  use  previous  to  Bessel's,  were  usually  founded 
on  Laplace's  formulas  in  the  M6canique  Celeste.  The  simplest  ar- 
jangement  of  the  computation  was  contrived  by  Gauss,  and  has  been 
reprinted  by  Baily  in  his  <^  Astronomical  Tables  and  Formulae.'^  These 
suppose  a  mean  state  of  the  atmosphere  in  respect  to  moisture,  but 
make  no  allowance  for  the  actual  degree  of  saturatiotL  Bessel's  ta- 
bles, when  the  mean  condition  of  the  atmosphere  is  supposed,  agree 
vefy^well  with  those  of  Gauss;  but  they  go  farther,  and  enable  us  to 
point  out  the  correction  required  in  the  computed  heights  of  stations 
for  a  rise  or  fall  of  the  tempejature  of  the  dew  point.  As  this  subject 
is  new  to  most  of  the  readers  of  the  Journal,  we  subjoin  the  following 
table,  computed  by  Bessel,  for  the  purpose  of  showing  the  maximum 
error  which  may  arise  from  overlooking  altogether  the  correction  for 
the  moisture  of  the  atmosphere,  or,  in  other  words,  the  supposition  of 
complete  dryness.  .     > 

An  inspection  pf  this  table  is  sufficient  to  show  the  necessity  of  at- 
tending to  this  correction^^for  example,  when  the  half  sum  of  the 
temperatures  is  68  %  and  the  difference  of  altitude  10,000  feet,  the  max- 
imum effect  of  a  saturation  with  vapor  on  the  result  is  105  feet.  The 
mean  ordinarily  used  is  52.5  feet,  ^hich  is  the  greatest  exror  that  can 
be  committed  in  this  case,  by  supposing  the  atmosphere  to  be  in  a 
mean  state  of  moisture. 
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We  have  been  led  into  this  digression  by  the  consideration  of  the 
importance  of  this  elementnn  the  disQUssion  of  the'meteorolQgical  re- 
gisters recently  published  in  this  .Journal. 


rv-iK.         ^H«If  Som  of  the  Temperatares  of  the  Air,  in  Degrees 
"fJI!!?S!                      of  the  Centigrade  Thermometitf . 

A  luujue 
inToiaea. 

0^ 

10° 

20° 

T. 

,      T. 

T. 

T. 

500 

1.36 

2.55 

4.64 

1000 

2.90 

5.41 

9.83 

1500 

4.62 

8.61 

15.60 

2000 

6.55 

2.18 

22.02 

2500 

8.70 

16.15 

29.14 

3000 

11.10 

20.55 

37.02 

Difiinrenee  of 

Altitude  in 

Eng^ah  feet. 

Th( 

B  aame  for  Fahrenheit 

32° 

50° 

-68° 

Feet. 

Feet, 

Feet. 

Feet. 

3197.3 

.8.70 

16.31 

•  29.67 

6394.6 

18.55 

34.60^^ 

62.85 

9593.2 

29.54 

55.06 

99.76 

12789.2 

41.89 

77,89 

140.81 

15986.5 

55.64 

103.27 

186.33 

19183.8 

70.98 

i:n.40 

236.72 

On  the  whole,  we  must  conclude  that  the  Ephemeris  is  the  most 
coinplete  manual  for  the  surveyor,  topographical  engineer,  and  prac* 
ticai  astronomer,  that  has  yet  appeared  in  this  country,  in  a  form  suit- 
able for  the  pocket  ^ 

The  geographical  and  statistical  part  of  the  work  fills  the  remain- 
ing two  hundred  pages^  and  gives  a  list  of  the  principal  cities,  ports, 
naval  and  military  stations,  with  their  appropriate  latitudes  and  lon- 
gitudes, from  the  best  and  most  recent  authorities.  Then  follows  the 
heicuiean  work  of  a  digest  of  the  census  of  1840;  this  has  been  effect- 
ed from  the  general  table  of  statistics  published  in  folio  by  Congress, 
so  as  to  give,  under  an  alphabetical  arrangement,  every  town,  county, 
territory,  and  state,  in  the  Union,  that  has  a  local  habitation  and  a 
name,  with  their  respective  populations,  according  to  this  census. 
The  work  contains,  also,  an  epitome  of  the  blue  book,  and  will  be  of 
great  use  to  office-holders  and  expectants  of  office,  under  the  fede- 
ral, state,  or  municipal  governments.  Every  post-officer  whose  sala- 
ry exceeds  0500  is  mentioned,  and  the  location  of  his  post-office  in 
given.  Full  information  is  furnidied  respecting  foreign  and  home 
diplomatic  agents,  the  principal  officers  of  the  army  and  navy  list, 
the  executive  cabinets,  the  auditors,  collectors,  consuls,  &c.,  and  their 
salaries.    The  work  also  contains  foil  tables  relative  to  the  commerce^ 
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imponSy.aiid  ezpoaU  of  the  coantry^  during  the  several  preaideotiai 
terms;  the  aggregate  value,  produce,  capital  invesced,  and  persons 
employed,  in  every  department  of  commerce,  and  manufactures,  and 
produce  of  the  country.  These  tables  contain  highly  useful  informa- 
tion; they  have  been  compiled  from  the  census  returns  made  by  the 
marshals  of  the  several  districts  in  the  United  States.  Another  im- 
portant item— that  of  the  state  debts — ^is  stated  at  full,  with  the  date 
when,  and  purposes  for  which,  they  were  contracted;  the  causes  of 
the  unprofitableness  of  the  public  works  of  some  of  the  states,  and  of 
their  success  in  others.  The  work  also  contains  an  estimate  of  the 
rate  of  increase  of  the  population 'of  the  United  States  for  every  ten 
years,  since  1790,  with  estimates  for  1850,  '60,  and  '70;  thus  it  ap- 
pears that  the  average  ten  year  increase  has  been  34.^  per  cent— 4Lt 
which  rate  the  population  would  amount,  in  1870,  to  about  forty-one 
millions, 

As  the  subject  is  one  of  great  importance,  and  as  it  may  be  desira- 
ble to  know  the  amount  of  our  population  at  intermediate  periods  be- 
tween the  censuses,  we  have  endeavored  to  deduce  from  a  discussion 
of  the  six  censuses  from  1790  to  1840,  inclusive,  the  most  plausible 
analytical  expression  of  this  population,  any  year.  The  method  em- 
ployed consists  in  considering  these  six  censases  as  six  terms  of  a  se- 
ries, of  which  the  generating  function  is  required. 

Let  Pn  ^  the  population  of  the  United  States  at  any  date  n. 
P^  >■  the  same  at  any  other  date  m. 

Vn   »  the  rate  of  increase  of  the.  population  for  the  year  whose 
middle  has  the  date  n. 

Then  if  we  suppose  r  to  vary  according  to  the  powers  of  the  inter- 
v^ils  in  years  {mr^^,  we  have  between  Pn  and  P„  the  following 
equation: 

(i)----P,  —  P„f  r^  +  A'(»-«)4-B-(*»-«)«  +  C-(«»-io*  +  &c.\ 


or, 


(«) 


•V-yS-^  "*  '*  —  r,  +  A-(«-H)  +  B  •(«-•;* +  €•<»-*>•  + 4c. 

in  which.  A,  B,  C,  &c.,  are  the  unknown  constant  co-efficients  of  the 
successive  powers  of  the  interval  (m— n.)  Giving  to  n  the  value  of 
1840,  and  to  m  the  successive  dates  of  the  first  five  censuses,  which 
we  take  from  the  table  given  by  Mr.  Downes,  and  which  is  reported 
bdlow,  and  neglecting  the  third  and  higher  powers  of  the  interval 
(«n--fi),  on  account  of  the  smallness  of  the  number  of  censuses,  or 
terms  of  the  secies,  we  find,  by  means  of  thp  last  formula. 
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for  m  a-  1790;  riMo— 50A— 1&500B  a  1.029808^ 

xm  180a«  ri8«) — 40A^1600Ba>i  1.0296412 

(3)  «  I8IO;.ri8(o  — 3aA~   900B«  L0290009 

«  1820;  risio— 20.A_  400  B  «  L0289878 

tm  1890;  nsio— 10 A^   lOOB  «>  1.0286688 

Whcince 

«b  •«  A  +  90  B  +  1674 .  (lO)*' 

Vi  «  A  +  70B 4*  6403. (lO)"* 

V2  «a  A  +  50B  +    ISl .  (10)^ 

v^  —  A+ 30B+ 3190,(10)^ 
And  by  le^  squares 

A  tm  —7^41 .  (10)"*  +  0.6722  X  ,—0.0098  X  { 

B  —  —  316.(10)"*+  0.0000  X  «  — 0.0098  X  i 
Thesje  in  Na  (3>give 
(  r«  )o  •*  1.0i^86365 
(  r«  )i  «::  1.0288300 
(r^)a  B  1.03184873 
( Vn  )%  »  1.0287086 
(r«)4  s  1.0285608 
Mean  r«  i*  1.02864464  «»  rim 

These  values  of  r^  j  Aj  and  B,  in  No.  (1),  give  for  the  population 
of  the  United  States  for  any  year  denoted  by  m,  the  vahie  of  P^  «■ 

17/)68^666.  rL088644e40-f 7641.(10)'/(184a-iift)-|^l&(10)V  (m^-^flt^ 

The  following  table  contains  the  population  of  the  itnited  Slatea 
for  the  decades  from  1750  to  1900,  indusive,  as  derived  from  this  for- 
mula, compared  with  the  actual  census.  A  formula  which,  reckoning 
backwards  from  1840  to  1790,  represents  the  population  of  the  United 
States,  with  a  maximum  error  of  38,000,  and  with  a  sum  of  errors  of  • 
85,000,  in  an  aggregate  of  56,000,000,  must  afford  a  plausible  estimate 
for  two  or  three  censuses  to  come<  It  is  impossible  by  the  censuses 
before  and  since  1800,  and  1810,  to  interpolate  the  values  of  the  two 
latter.  Can  it  be  that  the  disturbed  state  of  Europe  and  the  West  In- 
dies,  from  1790  to  1800,  caused  an  excess  of  immigration  to  the  Unit-  * 
ed  States  of  about  40,000,  of  which  the  greater  part  returned,  under 
the  more  settled  and  consolidated  governments  from  1800  to  1810? 
Can  any  portion  of  the  emigration,  or  falling  off  of  the  immigratioa 
in  the  latter  period,  be  attributed  to  the  restrictions  upon  oonomerca 
incident  to  the  state  of  the  times  and  to  our  domestic  policy?  We 
leave  the  subject  to  the  decision  of  political  economists. 

Vot..  I v»  Su  Sbuxi^-No  .  8/-SWTixUB»  184S.  15 
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POPULATION  OF  THE  UJf ITED  8TATE& 

DalB. 

« 

By  CcoMUL 

By  Fomiiik. 

Ditct&fuocj* 

1750 

1,015,000 

1760 

1,455,000 

1770 

2,054,000 

1780 

2,859,000 

1790 

3,929^27 

3,928,000 

—    2,000 

1800 

5,305,940 

5,344,000 

+  38,000 

1810 

7^239,814 

7,207,000 

—  33,000 

1820 

9,638,191 

9,660,000 

4-  12,000 

1830 

12,866,020 

12,856,000 

+  10,000 

1840 

17,068,666 

17,068,666 

0.000 

1850 

• 

22,629,000 

1 

1860 

30,007,000 

1870 

39,890,000 

1880 

53,200,000 

1890 

71,000,000 

19bO 

97,000,000 
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On  the  Chemical  Statics  qf  Organized  Beings.    By  M.  Dumas. 

[coiTTnnTXD  vmoM  FAax  92.] 

IIL  Let  a  seed  be  thrown  into  the  earth,  and  be  left  to  germinate 
and  develope  itself;  let  the  new  plant  be  watched  until  it  has  borne 
flowers  and  seeds  in  its  turn,  and  we  shall  see,  by  suitable  anal3rses, 
that  the  primitiye  seed,  in  producing  the  new  being,  has  fixed  carbon, 
hydrogen,  oxygen,  azote,  and  ashes. 

Carbon. — Tlie  carbon  originates  essentially  in  carbonic  acid,  wheth- 
er it  be  borrowed  from  the  carbonic  acid  of  the  air,  or  proceed  from 
that  other  portion  of  carbonic  acid  which  the  spontaneous  decomposi- 
tion of  manures  continually  gives  out  in  contact  with  the  roots. 

But  it  is  from  the  air  especially  that  plants  most  frequently  derive 
their  carbon.  How  could  it  be  otherwise,  when  we  see  the  enormous 
quantity  of  carbon  which  aged  trees,  for  example,  have  appropriated 
to  themselves,  and  yet  the  very  limited  space  within  which  their 
roots  can  extend?  Certainly,  when  a  hundred  years  ago  the  acom 
germinated,  which  has  produced  the  oak  that  we  now  admire,  the 
soil  on  which  it  fell  did  not  contain  the  millionth  part  of  the  carbon 
that  the  oak  itself  now  contains.  It  is  the  carbonic  acid  of  the  air 
which  has  supplied  the  rest,  that  is  to  say,  nearly  the  whole. 

But  what  can  be  clearer  and  more  conclusive  than  the  experiment 
of  M.  Boussingault,  in  which  peas,  sown  in  sand,  watered  with  dis- 
tilled water,  and  having  no  aliment  but  air,  have  found  in  that  air  all 
the  carbon  necessary  for  development,  flowering,  and  fructification? 
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All  plants  fix  carbon,  all  borrow  it  from  carbonic  acid ;  whether 
this  be  taken  directly  from  the  air  by  the  leaves,  whether  the  roots 
imbibe  within  the  ground  the  rain  water  impregnated  with  carbonic 
acid,  or  whether  the  manures,  whilst  decomposing  in  the  soil,  supply 
carbonic  acid,  which  the  roots  ^Iso  take  possession  of  to  transmit  it  to 
the  leaves. 

All  these  results  may  be  proved  without  difficulty.  M .  Boussin- 
gault  observed  that  vine  leaves  which  were  enclosed  in  a  globe  took 
all  the  carbonic  acid  from  the  air  directed  across  the  vessel,  however 
rapid  the  current.  M.  Boucherie  also  observed  enormous  quantities 
of  carbonic  acid  escape  from  the  divided  trunk  of  trees  in  full  sap, 
evidently  drawn  by  the  roots  from  the  soil. 

But  if  the  roots  imbibe  this  carbonic  acid  within  the  earth,  if  this 
passes  into  the  stalk  and  thence  into  the  leaves,  it  ends  by  being  ex- 
haled into  the  atmosphere,  without  alteration,  when  no  new  force  in- 
tervenes. 

Such  is  the  case  with  plants  vegetating  }n  the  shade  or  at  night. 
The  carbonic  acid  of  the  earth  filters  through  their  tissues,  and  diffus- 
es itself  into  the  air.  We  say  that  plants  produce  carbonic  acid  during 
the  night;  we  should  say,  in  such  a  case,  that  plants  transmit  the  car* 
bonic  acid  borrowed  from  the  soil. 

But  let  this  carbonic  acid,  proceeding  from  the  soil  or  taken  from 
the  atmosphere,  come  into  contact  with  the  leaves  or  the  green  parts,' 
and  let  the  solar  light,  moreover,  intervene,  then  the  scene  all  at  once 
changes. 

The  carbonic  acid  disappears;  bubbles  of  free  oxygen  arise  on  all 
the  parts  of  the  leaf,  and  the  carbon  fixes  itself  in  the  tissues  of  the 
plant. 

It  is  a  circumstance  well  worthy  of  interest,  that  these  green  parts 
of  plants,  the  only  ones  which  up  to  this  time  manifest  this  admirable 
phenomenon  of  the  decomposition  of  carbonic  acid,  are  also  endowed 
with  another  property  not  less  peculiar,  or  less  mysterious. 

In  fact,  if  their  image  were  to  be  transferred  into  the  apparatus  of 
M.  Daguerre,  these  green  parts  are  not  found  to  be  reproduced  there; 
as  if  all  the  chemical  rays,  essential  to  the  Daguerrian  phenomena, 
had  disappeared  in  the  leaf,  absorbed  and  retained  by  it. 

The  chemical  rays  of  light  disappear,  therefore,  entirely  in  the 
green  parts  of  plants;  an  extraordinary  absorption,  doubtless,  but 
which  explains,  without  difficulty,  the  enormous  expense  of  chemical 
force  necessary  for  the  decomposition  of  a  body  so  stable  as  carbonic 
acid. 

What,  moreover,  is  the  function  of  this  fixed  carbon  in  the  plant  ? 
for  what  is  it  destined?  For  the  greater  part,  without  doubt,  it  com- 
bines with  water  or  with  its  elements,  thus  giving  birth  to  matters  of 
the  highest  importance  for  the  vegetable. 

If  twelve  molecules  of  carbonic  acid  are  decomposed  and  abandon 
their  oxygen,  the  result  will  be  twelve  molecules  of  carbon;  which, 
with  ten  molecules  of  -  water,  may  constitute  either  the  cellular  tissue 
of  plants,  or  their  ligneous  tissue,  or  the  starch  and  the  dextrine  which 
are  produced  from  them. 
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Tbu8^  in  aay  plant  whatever,  nearly  the  entire  mass  of  the  struc- 
ture, (charpente,)  formed  as  it  is  of  cellular  tissue,  of  ligneous  tissue, 
of  starch,  or  of  gummy  matters*  will  be  represented  by  twelve  mole- 
cules of  carbon  united  to  ten  molecules  of  water. 

The  ligneous  part  which  is  insoluble  in  water,  the  starch,  whick 
gelatinises  (I'amidon,  qui  fait  empois)  in  boiling  water,  and  the  dex- 
trine which  dissolves  so  easily  in  water  cold  or  hot,  constitute,  there- 
fore, as  M.  Payen  has  so  well  proved,  three  bodies  possessing  exactly 
the  same  composition,  but  diversified  by  a  different  molecular  arrange- 
ment. 

Thus,  with  the  same  elements,  in  the  same  proportions,  v^etable 
nature  produces  the  insoluble  walls  of  the-cells  of  cellule  tissue  and 
of  the  vessels,  or  the  starch  which  she  accumulates  as  nooriiriuneDt 
around  buds  and  embryos,  or  the  soluble  dextrine  which  the  sap  can 
convey  from  one  place  to  another  for  the  wants  of  the  plant. 

How  admirable  is  this  fecundity,  which  out  of  the  same  body  caa 
make  three  different  ones,  and  which  allows  of  their  being  changed 
one  into  the  other,  with  the  slightest  expense  of  force,  every  time  oc- 
casion requires  it! 

It  is  also  by  means  of  carbon  united  with  water,  that  the  saccharine 
matters  so  frequently  deposited  in  the  organs  of  j)lants  for  peculiar 
purposes,  which  we  shall  shortly  mention,  are  produced.  Twelve 
moleoules  of  carbon  and  eleven  molecules  of  water  form  the  cane  su- 
gar. Twelve  molecules  of  carbon  and  fifteen  molecules  of  water 
make  the  sugar  of  the  grape; 

These  ligneous,  amylaceous,  gummy,  and  saodiarine  maUers, 
which  carbon,  taken  in  its  nascent  state,  can  produce  by  uniting  with 
water,  play  so  large  a  part  in  the  life  of  plants,  that,  when  they  are 
taken  into  consideration,  it  is  no  longer  difficult  to  understand  the  im- 
portant part  that  the  decomposition  of  carbonic  acid  performs  in 
plants. 

Hydrogen.^^lxi  the  same  manner  that  plants  decompose  carbonic 
acid  for  the  appropriation  of  its  carbon,  and  in  order  to  form  together 
with  it  all  the  neutral  bodies  which  compose  nearly  their  entire  mass; 
in  the  same  way,  and  for  certain  products  which  they  form  in  less 
abundance,  plants  decompose  water  and  fix  its  hydrogen.  This  ap- 
pears clearly  from  M.  Boussingault's  experiments  cm  the  vegetatioa 
of  peas  in  closed  vessels.  It  is  still  more  evident  from  the  production 
of  fat  or  volatile  oils  so  frequent  in  certain  parts  of  plants,  and  always 
so  rich  in  hydrogen.  This  can  only  come  frbm  water,  for  the  plant 
receives  no  other  hydrogenated  product  than  the  water  itself. 

These  hydrogehated  bodies,  to  which  the  fixation  of  the  hydrogen 
borrowed  from  the  water  gives  birth,  are  employed  by  plants  for  ac- 
cessory uses.  They  form,  indeed,  the  volatile  oils  which  serve  for  de- 
fence against  the  ravages  of  insects;  fat  oils  or  fats,  which  surround 
the  seed,  and  which  serve  to  develope  heat  by  o^ridation  ^en  se  brO- 
lent)  at  the  moment  of  germination^  waxes  with  which  leaves  and 
fruits  are  covered  so  as  to  become  impermeable  to  water. 

But  all  these  uses  constitute  some  accidents  only  in  the  life  of  plants: 
thus  the  hydrogenated  products  are  much  less  necessary,  moch  less 
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€<miimm,  in  the  vegetable  kingdom^  than  f he. neutralpsodiicts  formed 
of  carbon  and.  water. 

Azote. — ^During  its  life,  erery  plant  fixes  aatote,  whether  it  borrows 
the  azote  from  the  atmosphere,  or  takes  it  from  the  manure.  In  ei- 
ther case  it  is  probable  that  the  azote  enters  the  plant,  and  acts  its 
part  there  only  under  the  form  of  ammonia  or  of  nitric  acid. 

M.  Boussingault's  e^i^eriments  have  proved  that  certain*  plants, 
such  as  Jerusalem  artichokes,  borrow  a  great  quantity  of  aeote  from 
the  air;  that  others,  such  as  wheat,  are,  on  the  contrary,  obliged,  to 
derive  all  theirs  from  manure:  a  valuable  distinction  for  agriculture^ 
for  it  is  evident  that  all  cultivation  should  begpin  by  producing  vege-^ 
tables  which  assimilate  azote  from  air,  to  rear  by  their  aid  the  cattle 
which  will  furnish  manure,  and  employ  this  latter  for  the  cultivation 
of  certain  plants  which  can  take  azote  from  the  manures  only. 

One  of  the  most  interesting  problems  of  agriculture  consists,  then, 
in  the  art  of  procimng  azote  at  a  cheap  rate.  As  for  carbon,  no  trou- 
ble need  be  taken  about  it;  nature  has  provided  for  it;  the  air  and 
rain  water -suffice  for  it;  but  the  azote  of  the  air,  that  which  the  wa- 
ter dissolves  and  brings  with  it,  the  ammoniacal  salts  which  rain  wa- 
ter itself  contains,,  are  not  always- sufficient.  VVith  regard  to  most 
plants  the  cultivation  of  which  i»  impcMtant,  their  roots  should  also 
be  surrounded  with  azotated  manure,  a  permanent  source*  of  ammo- 
nia orofnitriaacid,  which  the  plant  appropriates  as  they  are  produced. 
This,  as  we  know,  is  one  of  the  great  expenses  of  agriculture,  one  of 
its  great  obstacles,  for  it  possesses  only  the  manure  which>  is  of  ita 
own  production.  But  chemistry  is  so-  far  advanced  in  this  respect, 
that  the  problem  of  the  production  of  a  purely  chemical  azotated  ma- 
nure cannot  be  long  in  being  resolved 

M.  Schattenman,  the  skilful  director  of  the  manufactories  of  3oux- 
villiers  in  Alsace,  M.  Boussingault,  and  M.  liebig  have  turned  their 
attention  to  the  functions  of  ammonia  in  azotated  ^manures.  Recent 
trials  show  that  the  nitric  acid  of  the  nitrates  also  merit  particular  at- 
tention. 

But  for  what  purpose  isthis  azote,  of  which*  plants  seem-  to-  have 
such  an  imperious  want?  M.  Payen's- researches  partly  teach  us; 
for  they  have  proved  that  all  the  organs^  of  the  plant,  without  excep- 
tion, begin  by  being  formed  of  an  azotated  matter  analogous  to  fib- 
rine,  with  which  at  a  later  period  are  associated*  the  cellular  tissue, 
the  ligneous  tissue,  and  the  amylaeeoufi  tissue  itself..  This  azotated 
matter,  the  real  origin  of  all  the  parts  of  the  plants  isnever  destroyed; 
it  is  always  to  be  found,  however  abundant  may  be  the  non-azotated 
matter  which  ha»  been  interposed  between  its  particles. 

This  azote-,,  fixed  by  plants,  serves,  therefore,  to  produce  a  concrete 
fibrinous  substance^  whidi  constitutes  the  rudiment  of  all  the  organs 
of  the  vegetablci 

It  alsosepves  to*  produce  the  liquid  albumen  which*  the  coagulable 
juices  of  all  plants  contain ;  and  the  caseiun,  so  often  confounded  with 
albumen,  but  so  easy  to  recognise  in  many  plants. 

Fibrin,  albumen^  and  caseum  exist,  then,  in  plants.  These  three 
products,  identical  in  their  composition,  as  M.  Vogel  has  long  since 
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pFOtred^.  oiler  a  singulac  analogy  >vith  tbo*  Igneous  matters,  tbe^ami** 
don,  and  the  dextrine. 

Indeed,  fibrin  is,  like  ligneous  matterv  insoluble;  albomeDy  like 
stareb,  coagulates  by  heat;  caseum,  like  dejdrine,  is-solable. 

These  azotated  matters,  moreoirer^re  neutral,  as  well  as  the  three 
parallel  non-azotated  matters;  and  we  shall  see  that  by  their  abund- 
ance in  the  animal  kingdom?  they  act  the  same  part  that  these  latter 
exhibited  to  us  in  the  vegetable  kingdom; 

Besides,  in  like  manner  as  it  suffices  for  the  formation  of  non-a2»- 
tated  neutral  matters,  totunite  carbon  with  water  or  with  its  elenienlSy 
so,  also^  for  the  formation  of  these  azotated  neutral  matters,  it  suffices 
to  unite  carbon  and  ammonium  with  the  elements^  of  water;  forty- 
eight  molecules  of  carbon,  six  of  ammonium,  and  seventeen  of  water, 
constitute,  or  may  constitute,  fibrin^  albumen,  and  casenm. 

Thus,  in  both  cases,  reduced  bodies,  carbon  or  ammonium,  and 
water,  suffice  for  the  formation  of  the  matters  which  we  are  consider- 
ing, and  their  production;  enters  quite  naturally  intathe  cirete  of  reac- 
tions, which  vegetable  nature  seems  especially  adapted  to  prodaae. 

The  function  of  azote  tn  plants  is  therefore*  worthy  of  the  most  se- 
rious attention,  since  it  is  this  which  serves  to  form;  the  fibrin  which 
is  found  as  the  rudiment  in  all  the  organs;  since  it  is  thia which  serves 
for  the  production  of  the  albumen,  and  caseom,  so^  largely  diffused  in 
so  many  plants,  and  which  animals  assimilate  or  modify^acooidingte 
the  ejdgencies  of  their  own  nature. 

It  is  in  plants^  then,  that  the  true  laboratory  of  organic  chemistry 
resides.  Thus,  carbon,  hydrogen,  ammonium^  and  water  are  the 
principles  which  plants  elaborate:  ligneous  matter,  starch,  gums,  and 
sugars  on  the  one  part,  fibrin,  albumen,  caseum,  and  gkiten  on  the 
other,  are,  then,  the  fundamental  products  of  the  two  Imigdams;  pro- 
ducts formed  in  plants,  and  in.  plants  alone,  and  transferred  by  diges- 
tion into  animals. 

^shes^-^An  inmiense  quantity  of  water  passes  through  the  veg^a- 
ble  during  the  period  of  its  existence.  This  water  evaporates  at  the 
surface  of  the  leaves,  and  necessarily  leaves,  as  residue,  in  the  plant 
the  salts  which  it  contained  in  solution.  These  salts  compose  the 
ashes,  products  evidently  borrowed  from  the  earth,  to  which,  after 
their  death,  vegetables  giveat  back  again. 

As  to  the  form  iii  which  these  mineral' products  deposit  themselves 
in  the  vegetable  tissue,  nothing  can  be  more  variable^  We  may  re- 
mark, ho wever>  that  atoong  th^  products  of  this  nature,  one  of  the 
most  frequent  and  most  abundant  is  that  pectinate  of  lime  diacovered 
by  M.  Jacquelaia  in  the  ligneous  tissue  of  most  plants. 

IV.  If,  in  the  dark,  plants  aet  as*  simple  filters  which  water  and 
gases  pass  through ;.  if,  under;  the  inflaenoe  of  solar  light,  they  act  as 
reducing  apparatus  which  decompose  water,  carbonic  acid,  and  oxide 
of  ammonium,  there  are*  eertain  epochs  and  certain  organs  in .  which 
the  plant  assumesanother,  and.altogetheit>pposite,  part 

Thus,  if  an  embryoris  to  be- made  tQ>»genninate,abadto  be  unfold- 
ed, a  tlover  to  be  fecundated,  the  plant:whichabsorbedthe  solar  heat, 
which  decomposed  carbcmic-  acid  andl  watery  ail  at  once  changes  its 
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course.    It  burns  carbon  and  hydrogen ;  it  produces  heat;  that  is  to 
say,  it  takes  to  itself  the  principal  characters  of  animal  life. 

But  here  a  remarkable  circumstance  reveals  itself.  If  barley  or 
wheat  is  made  to  germinate,  much  heat,  carbonic  acid  and  water  .are 
produced.  The  starch  of  these  grains  first  changes  into  gum,  then 
into  sugar,  then  it  disappears  in  producing  carbonic  acid,  which  the- 
germ  i»  to  assimilate.  Does  a  potato  germinate,  here,  aiso>  it  is  starch 
which  changes  inta  dextrine,  then  into  sugar,  and  wiiich  at  last  pro- 
duces <»rbonic  acid  and  heat  Sugar,  therefore,  seems  the  agent  by 
means' of  which  plants  develope  heat  as  they  need  it. 

How  is  it  possible  noi  to  be  struck  frota  this  with  the  coincidence 
of  the  fcdlowing  facter?  Fecundation  is  always  accompanied  by  heat. 
Flowers  as  they  breathe  produce  carbonic  acid:  they  therefore  con- 
sume carbon;  and  if  we-  ask  whence  this  carbon  comc^  we  see,  in  the 
sugar  cane,  for  example^  that  the  sugar  accumulated  in  the  stalk  has 
entirely  disappeared  when  the  flowering  and  fructification  are  accom- 
plished. In  the  beet  root,  the  sugar  continues  increasing  in  the  roots 
until  it  flowers;  the  seed-bearing,  beet  conts^ins  no  trace  of  sugar  in  its 
root.  In  the  parsnip^  the  turnip^  and  the^  carrot,  the-  same  phenome- 
na take  place. 

Thus,  at  certain  epochs,  in  certain  organs,  the  plant  turns  into  an 
animal ;  it  becomes,  like  it,  an  apparatus  of  combustion ;  it  burns  car- 
bon and  hydrogen;  it  gives  out  heat. 

fiut,  at  these  same  periods,  it  destroys  in  abundance  the  saccharine 
matters  which  it  had  slowly  accumulated  and  stored  up.  Sugar,  or 
starch  turned  into  sugar,  are>  then,  the  primary  substances  by  means 
of  which  plants  develope  heat  as  required  for  the  accon^ilishment  of 
some  of  their  fimctions. 

And  if  we  remark  with  wiiat  instinct  animals,  and  men  too,  choose 
for  their  food  just  that  part  of  the  vegetable  in  which  it  has  accumu- 
lated the  sugar  and  starch  which  serve  it  to  develope  heat,  is  it  not 
probable,  that,  ii^  the  animal  economy,  sugar  and  stardi  are  also  des- 
tined to  act  the  same  part,  that  is  to  say,  to  be  burned  for  the  purpose 
of  developing  the  heat  which  accompanies  the  phenomenon  of  respi- 
ration? 

To  sum  up>  as  long  as  the  vegetable  preserves  its  most  habitual 
character,  it  draws  front  the  sun  heat,  light,  and  chemical  rays; 
from  the  air  it  receives  carbon ;  from^  water  it  takes  hydrogen;  azote 
from  the  oxide  of  ammonium^  and  different  salts  from,  the  earth. 
With  these  mineral  or  elementary  substances,  it  composes  the  organ- 
ised substances  which  accumulate  in  its  tissues. 

They  are  ternary  substances,  ligneous  matter,  starch,  gums,  and 
sugars. 

They  are  quaternary  substances,  fibrin,  albumen,  caseum,  and 
gluten. 

So  far,  theU)  the  vegetable  is  an  unceasing  producer ;  but  if  at  times, 
if  to  satify  certain  wants,  the  vegetable  becomes  a  consumer,  it  real- 
ises exactly  the  same  phenomena  which  the  animal  will  now  set  be- 
fore us. 

[TOBB   COJI'lttJHJO.1 
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Description  of  an  EUctric  TTiermomtter.    By  E.  Sox.l7,  Jun.^  Esq, 

I  am  induced  to  send  the  following  account  of  a  little  thermo-elec- 
tric arrangement,  beliering  that  it  may  be  interesting  j^  for  although 
there  is  little  or  no  novelty  in  the'principles  on  which  its  actioi^  de- 
pendiS  I  ^^  ^^  aware  that  it  has  been  before  pcactically  employed. 
I  had  for  some  time  experienced  considerable  iDoonyenieaee  in 
conducting  certain  experiments  requiring  a  long^continued  and  uni^ 
form  degree  of  heat,  from  the  difficulty  of  regidating  the  temperature 
of  my  furnace,  and  the  constant  uncertainty  whether  everyihiog  was 
proceeding  satisfactorily  during  my  absence  from  the  laboratory.  I 
had,  in  consequence,  often  thought  of  the  possibility  of  so  arranging 
a  little  thermo-electric  apparatus,  that  it  might  serve  as  an  index  of 
the  rate  of  combustion  and  consequent  heat  of  the  furnace,  by  the 
deflection  of  a  galvanometer  at  a  distance  from  the  source  of  heat 
A  small  thermo-electric  battery  might  be  so  placed  that  the  one  series 
of  joints,  or  solderings,  should  be  constantly  exposed  to  the  heated 
surface  of  the  furnace;  but  a  serious  obstacle  presented  itself  to  any 
contrivance  of  this  kind,,  which  was,  the  difficulty  of  keeping  the  al- 
ternate joints  of  the  battery  cool.  A  current  of  electricity  would 
doubtless  be  evolved,  in  conseq^etice  of  the  difference  of  temperature 
existing  between  the  two  sides  of  the  battery ;  but,  of  course,  as  the 
heat  would  gradually  traverse  from  the  hotter  to  the  cooler  side,  ii 
would  greatly  diminish  and  modify  the  results,  and  thus  present  false 
indications  of  temperature — -whilst  even  if  it  were  possible  to  keep 
the  one  side  of  the  battery  cool,  either  by  water  or  by  any  other 
means,  yet  the  value  of  the  deflection  of  the  galvanometer  would  be 
always  uncertain,  as  the  diflerence  between  the  two  sides  of  the  bat- 
tery could  never  be  ascertained  utiless  th&  exact  reduction  of  temper- 
ature thus  caused  were  correctly  known. 

After  one  or  two  unsuccessful  attemps  to  overcome  this  objectioUr 
I  laid  aside  the  battery,  and  substituted  in  its  place  a  single  pair  of 
metallic  elements,  which  I  found  gave  abundance  of  power,  and  was 
not  liable  to  the  defect  which  the  use  of  the  battery  involved. 

A  piece  of  copper  wire,  one-twentyrfourth  of  an  inch  in  diameter, 
and  of  sufficient  length  to  reacb  from  the  furnace  to-  my  ordinary  sit- 
ting room,  was  joined  by  twisting  the  ends  to  a  »milar  wire  of  soft 
iron — the  ends  of  both  having  been,  previously  well  cleaned  with  sand 
paper.  The  two  wires  were  then  secured  in  a  convenient  manner, 
by  small  nails,  to  the  walls  of  the  rooms  they  had  to  pass  through, 
care  being  taken  that  they  were  not  anywhere  in  contact  with,  each 
other,  except  at  the  two  extreme  points  of  junction ;  the  one  of  these 
was  so  placed  in  the  flue  of  the  furnace  that  it  was  completely  ex- 
posed to  the  action  of  the  hot  air  and  smoke  at  that  part  where  the 
fliie  left  the  body  of  the  furnace,  whilst  the  other  joint  was  in  my 
room,  in  contact  with  a  thermometer  and  surrounded  with  cotton,  so 
a&to  render  it  as  little  as  possible  liable  to  sudden  changes  of  temper* 
atnre.  The  copper  wire  was  then.divided  about  a  foot  from  the  joint 
thus  protected.  The  two  ends  of  the  wire  were  connected  with  the 
extremities  of  a  galvanometer  coil,  and  the  apparatus  was  complete. 
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A  metallic  circuit  was  thus  made,  consisting  of  two  elemeiit»--lhe 
one  being  the  iron  wire,  and  the  other  the  copper  wire,  inetoding  the 
additional  length  of  copper  wire  in  the  coil  of  ibs  galvanometer.  Ilie 
one  joim,  or  point  of  contact,  wn9,  of  course,  always  far  hotter  than 
the  other,  and  wo)ild  necessarily  remain  so,  bo  long  as  the  fuel  in  ttie 
furnace  continued  to  bum,  and  would  be  dependent  oa  the  rate  of 
combustion  in  the  furnace;  whilst  the  other  junction  would  always 
remain  very  nearly  at  the  temperature  of  the  air^  and  its  Tariations 
could  be  readily  known  by  the  thermometer  in  contact  with  it  A 
current  of  electricity  was  thus  generated,  proportioned  to  the  difEer« 
ence  of  temperature  between  the  two  joints,  and  a  deflection  of  the 
galvanometer  was  caused,  which  increased  when  the  furnace  became 
hotter,  decreased  when  it  cooled,  and  at  all  times  indicated  accurately 
the  changes  of  temperature  taking  place-r-*thu8  giving  me  a  thermo- 
meter which  indicates,  without  my  moving  from  the  table^  the  exact 
rate  of  combustion  going  on  in  the  furnace,  which  is  fifty  yards  dis- 
tant from  the  indicator.  I  believe  that  it  is  conmioQly  supposed  that 
weak  thermo-electric  currents  cannot  be  well  made  to  traverse  smaU 
wires  of  any  length,  and  this  is  probably  the  reason  why  this  beauti* 
fully  manageable  power  has  been  so  little  emp]o3red  for  practical  uses. 
I  have  received  so  much  satisfaction  from  the  arrangement  just  de- 
scribed, that  I  am  convinced  it  would  be  found  a  very  useful  indi- 
cator of  temperature  in  stoves,  flues,  and  hot  pipes,  in  many  situations 
where  a  common  thermometer  is  inapplicable. 

The  cost  of  such  an  apparatus  must  necessarily  be  more  expensive 
than  any  thermometer,  but  then  it  must  be  remembered  that  it  does 
far  more  than  an  orduiary  thermometer,  giving  us  the  means  of  know- 
ing the  temperature  of  a  stove,  or  furnace,  at  a  dilstahce;  giving  us 
indications  of  the  least  change  or  variation  in  the  source  of  heat,  w^ 
even  greater  certainty  and  distinctnesa  than  a  thermometer;  and  b&* 
sides,  showing  these  changes  so  rapidly,  that  we  know  whether  it  is 
becoming  hotter  or  colder,  before  a  thermometer,  placed  on  the  out- 
side of  the  stove,  indicates  any  change.  I  have  observed,  on  compar- 
ing the  Uiermo-electric  with  an  ordinary  thermometer,  placed  on  the 
iron  plate  forming  the  top  of  the  furnace,  that  if  the  ash-pit  door  were 
closed,  or  the  draught  in  any  other  way  diminished,  the  deflection 
of  the  galvanometer  was  immediately  reduced,  whilst  the  external 
thermometer  continued  to  rise  for  some  little  time;  and  that  the  indi- 
cations given  by  the  galvanometer  of  the  augmentation  or  decrease 
of  temperature  in  the  fnrnace,  always  preceded  the  same  indications 
from  the  mercurial  thermometer  on  the  top. 

London,  October  20, 1 84 1 .  Lond.  &  Ed.  Piaiof.  Mag. 


On  the  Mouths  of  •/immoniteSy  and  on  other  Fossilsy  Jbund  in  the 
O^tjdrd  Clay,  near  Christian  Malford,  on  the  Line  of  the  Qrtat 
Western  Railway,    By  Ma.  C.  Peabce. 

The  section  exhibited  at  the  point  where  Mr.  Pearoe  obtained  his 
specimens  was  at  follows : 
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1.  Alluvial  soil)        .....£  feet. 

2.  Gravel,  '       .  .  .  .  .  .      8   ** 

3.  Beds  of  laminated  clay,  alternating  with  layera  of  sandy 

clay,  chiefly  composed  of  broken  shells,       .  S    ^ 

The  fossils  described  in  the  paper  were  procured  from  No.  3,  and 
consisled  of  crustaceans,  which  the  author  conceives  inhabited  the 
dead  shells  of  the  Ammonite,  and  to  which  he  applies  the  generic 
name  of  Ammonicolax,  of  numerous  bivalves  and  univalves,  of  Am- 
monites, with  the  mouths  beautifully  preserved,  Beieomites,  and  an 
allied  genus,  for  which  he  proposes  the  name  of  Belemnoteuthia  Of 
many  of  these  fossils  detailed  specific  characters  are  given,  but  as 
they  do  not  admit  of  abridgement,  we  must  confine  our  notice  to  the 
author's  remarks  on  the  structure  of  the  mouth  of  the  ammonite.  Mr. 
Pearce  is  of  opinion  that  the  lip,  or  perfect  termination,  assumes  a 
different  shape  in  almost  every  species,  and  that  it  has  a  Ampler  form 
in  the  adult,  or  full  grown  shell,  than  in  immature  individuals*  For 
several  years  he  has  remarked,  that  specimens  of  what  he  considered 
to  be  full  grown  ammonites,  with  a  perfect  lip,  had  a  nearly  straight, 
or  slightly  waved,  margin,  whilst  smaller,  add  as  he  conceives  young- 
er, shells,  of  the  same  species,  possessed,  in  many  instances,  lateral 
prolongations,  equalling,  occasionally,  in  length,  as  he  has  recently 
observed,  five-sixths  of  the  diameter  of  the  fossil.'  Daring  the  growth 
of  the  shell  these  processes,  he  is  of  opinion,  were  successively  ab- 
sorbed and  reproduced,  but  were  never  added  to  the  final  lip.  From 
an  extended  examination  of  ammonites  belonging  to  various  rocks, 
Mr.  Pearce  infers,  that  in  the  young  shell,  provided  with  lateral  pro- 
jections, the  animal  filled  not  merely  the  whole  of  the  last  chamber, 
but  extended  beyond  it,  and  thereby  guarded  the  processes  from  in- 
jury, and  received  support,  or  protection,  from  them.  On  the  con- 
trary, the  last  chamber  of  the  mature  shell  having  been,  he  believes, 
sufficiently  large  to  receive  the  whole  of  the  soft  parts  of  the  anhnal, 
the  lateral  appendages  were  not  required,  and,  consequently,  were 
not  added  to  the  lip.  In  the  course  of  the  paper,  some  remarks  were 
offered  on  other  species  of  ammonites,  which  apparently  never  pos- 
sessed lateral  processes  at  any  period  of  growth,  but  are  characterized 
by  contractions,  or  expansions,  of  the  shell,  at  certain  points;  and  in 
those  cases,  Mr.  Pearce  concludes  that  the  additions  were  made  with- 
out the  absorption  of  the  old  mouths. — IVansacti&ns  Cholog.  Sde. 


Notice  of  the  Occurrence  of  Fossil  Plants  in  the  Plastic  Clay  at 
Bournemouth^  Hants.    By,  the  Rev.  P.  B.  Brobii:. 

To  the  east  of  Bournemouth,  the  cliffs  consist  of  white  and  yellow 
sands  belonging  to  the  plastic  clay,  and  as  they  range  along  the  shore 
they  increase  in  height — beds  of  clay,  full  of  vegetable  remains,  ap- 
pearing under  the  sands.  About  half*  a  mile  from  this  point  they  are 
composed  of  alternations  of  white,  grey,  and  yellow,  sand,  overlaid 
by  strata  of  clay,  divided  by  thin  layers  of  vegetable  matter.  In  a 
bed  of  white  sand,  near  the  middle  of  the  diff,  are  impressions  of 
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ferns;  and  a  layer  of  sandy  clay  is  full  of  small  leaves.  Somewhat 
farther,  are  strata  of  sand  and  sandy  clay,  abounding  with  beautiful 
vegetable  remains.  The  plants  are  frequently  so  well  preserved  that 
the  epidermis  peels  off  when  the  specimen  is  exposed,  and  they  are 
stated,  by  the  author,  to  belong  to  genera  of  a  warmer  climate  than 
that  which  now  prevails  in  Great  Britain.  iwd. 


me  eh  amies'    Register. 
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With  Remarks  and  Exemplifications  by  the  Editor, 

1.  For  an  improvement  in  Fire  Engines;  Joseph  B.  Babcock,  Ma- 
rietta, Washington  county,  Ohio,  July  1. 

The  cylinders  and  pistons,  or  plungers,  are  placed  horizontally,  and 
these  cylinders,  with  the  part  of  the  apparatus  to  which  they  are  at- 
tached, are  secured  down  to  the  bottom  of  the  cistern.  The  pistons, 
or  plungers,  are  hollow,  and  are  provided  with  valves  for  the  admis- 
sion of  the  water  into  the  cylinders;  they  are  attached  to  the  ends  of 
a  square  frame,  inside,  the  side  pieces  of  which  are  provided  with 
racks,  into  which  the  teeth  of  two  segment  cog  wheels  work,  said  seg- 
ments being  attached  to  the  brake. 

Claim. — ^<  What  I  cUiim  is  the  manner  in  which  I  have  constructed, 
arranged,  and  combined,  two  horizontal  hollow  pistons,  with  the  hor- 
izontal cylinders  affixed  to  the  bottom  of  the  cistern  of  a  fire  engine, 
and  also  with  the  vibrating  frame  and  segment  wheels;  the  whole 
being  constructed  and  operating  as  set  forth.  I  do  not  claim  either 
of  these  parts  separately  and  individually,  but  I  do  claim  so  to  have 
combined  them  as  to  produce  an  instrument  new  in  its  construction, 
and  useful  in  its  operation." 


2.  For  an  improvement  in  the  Bee  Hive;  John  M.  Weeks,  Salisbury^ 

Addison  county,  Vermont,  July  1. 

''What  is  claimed  as  constituting  the  invention,  and  not  previously 
known  in  bee  hives,  is  the  mode  of  regulating  the  ventilation  of  the 
hive  by  means  of  tubes  lined  with  wire  gauze,  and  having  apertures 
to  which  the  adjustable  caps,  perforated  with  similar  apertures,  are 
adapted;  the  whole  being  constructed  in  the^manner  set  forth.  Also, 
combining  with  the  central  box,  or  line,  one  or  more  collateral  boxes, 
containing  smaller  hives,  in  combination  with  the  mode  of  ascertain- 
ing and  regulating  the  temperature  of  the  hives,  by  means  of  thermo- 
metrical  and  ventilating  apparatus;  the  whole  being  constructed,  and 
operating,  substantially  in  the  manner  described.'' 


3.  For  an  improvement  in  the  Horse  Power;  Thomas  J,  Wells,  New 

York  city,  July  1. 

This  horse  power  is  actuated  by  belts,  instead  of  by  cog  wheels; 
the  horse  sweep  turns  on  a  centre  pin,  in  the  middle  of  a  circular 
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platforjQi,  around  which  a  band  passes,  that  exleads  to,  and  around, 
a  saiall  wheels  the  axle  of  which  has  its  bearings  near  the  outer  ex-^ 
tremity  of  the  sweep.  On  the  upper  end  of  this  axle  there  is  a  band 
wheel,  from  which  a  band  extends  to  a  sma*!!  wheel,  turning  on  the 
same  pin  with  the  horse  sweep ;  connected  to  this  si^aaU  wheel,  aiid 
turning  with  it,  there  is  a  large  wheel,  from  which,  a  band  extends  to 
any  machine  to  be  driven. 

Claim. — ^I  do  not  claim  as  my  invention  the  mere  substitution  of  a 
band  for  cogged  wheels,  in  the  construction  of  a  horse  power;  nor  do 
I  claim  sipiply  placing  the  double  wheels  on  the  horse  sweep,  or  lever, 
to  travel  around  the  main,  or  stationary,  wheel,  as  tfais  has  been  here- 
tofore done  with  cog  wheels  having  the  axis  of  the  traveling  wheeb 
within  the  periphery  of  the  main  wheel,  the  cogs  of  which  were  put 
on  the  inner  periphery  thereof;  but  what  I  do  claim  as  my  inventioo, 
and  desire  to  secure  by  letters  patent,  is  placing  the  travelii^  wheels 
on  the  sweep  without  the  periphery  of  the  main,  or  stationary,  wheel, 
in  combination  with  the  employment  of  bands,  as  herein  described." 

4.  For  improvements  in  the  Steam  Boiler  and  EvcportUorf  Onn 

W.  Seely,  New  York  city,  July  1. 

This  patent  is  obtained  for  an  improvement  on  a  steam  boiler,  or 
evaporator,  patented  to  the  said  Seely,  and  Dudley  Marvin,  on  the 
28th  of  August,  1840,  and  noticed  in  this  Journal,  at  page  264,  voLii, 
drd  series — ^by  a  reference  to  which  notice,  the  nature  of  the  improve' 
ment,  as  embraced  in  the  ifoUowing  claim,  will  be  readily  understood. 

Claim. — ^  What  I  claim,  and  desire  to  secure  by  letters  patent,  is, 
first,  the  manner  of  forming  the  stay  bolts  in  the  respective  cells,  by 
means  of  cores,  sustained  upon  a  grating  of  iron,  constructed  in  the 
manner  set  fordi;  said  cores  having  holes  bored  through  them  where- 
ever  stay  bolts  are  required  to  'cross  the  cells;  the  respective  parts 
being  arranged  in  the  manner,  and  for  the  purpose,  [to  give  sufSdeot 
strength  to  resist  the  force  of  high  steam,]  set  forth.  And,  secondly, 
]  claim  the  sustaining  of  the  body  of  the  boiler,  by  misans  of  iios 
pieces,  crossing  from  side  to  side,  and  bolted  through  the  plates  fona- 
ing  the  upper  part  of  the  division  between  the  cells,  as  above  desmb- 
ed.  I  also  claim  the  use  of  such  bridge  pieces,  in  the  sanse  manner, 
and  for  the  same  purpose,  whether  the  body  of  said  boiler  be  fbnned 
of  cast  iron,  in  one  entire  piece,  or  of  sheet  metal,  by  riveting  the 
same  together  in  the  ususl  way.'' 

6.  For  an  improvement  in  the  Canal  Lock;  Robert  English,  Lagm, 

Wabash  county,  Indiana,  July  1. 

The  patentee  caUs  this  "the  air  and  water-acting  sympathetic  ca- 
nal lock  gate.'' 

At  the  upper  end  of  the  lock,  which  is  the  subject  of  this  patent, 

there  is  to  be  an  air-tight  chamber,  provided  with  what  the  patentee 

calls  "sympathetic  gates,  "which  are  hinged  to  the  lock  in  such  a  maii^ 

ner  as  to  shut  one  upon  the  other,  the  lowermost  being  provided  with 

'Might  float    Below  these  two  gates  there  are  two  valves,  one  of 
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which  commuaicat^  with  the  water  in  the  upper  chamber  of  the 
lock,  and  the  other  with  a  culvert  leading  to  a  lower  level.  When  the 
first  named  valve  is  opened,  the  chamber  below  the' gates  is  filled 
with  water,  whicb^  acting  on  the  float,  forces  up  the  gates,  and  thus 
closes  the  lock ;  and  when  this  valve  is  closed,  and  that  leading  to  the 
culvert  opened,  the  water  running  out  of  the  chamber  to  a  lower 
level,  leaves  a  partial  vacuum  below  the  gates,  which  are  consequent- 
ly forced  down  by  the  pressure  of  the  atmosphere,  aided  by  their  own 
gravity;  a  communication  is  thus  opened  between  the  upper  and 
lower  levels.  Where  the  water  discharges  from  the  upper  to  the  lower 
level,  there  is  a  breakwater  attached  by  hinges  to  the  lock,  to  prevent 
the  water  from  rushing  too  suddenly  on  to  the  boat  in  the  lower  lock. 
♦  Claim. — *<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  of  the  vertically  moving  gates  and 
air-float,  in  combination  with  the  chamber,  trunks,  or  culverts,  and 
valves,  as  a  substitute  for  the  common  horizontally  moving  gates — 
said  gates  being  opened  and  closed  by  the  combined  Action  of  air  and 
water,  in  the  manner  set  forth,  or  any  other  substantially  the  same. 
I  also  claim,  in  combination  with  the  foregoing,  the  self-acting  break- 
water, as  described.'' 


6.  For  an  improvement  in  the  mode  of  Fastening  Scythes  to  Snaths; 
Silas  Lamson,  Shelburn  Falls,  Berkshire  county,  Massachusetts, 
July  1. 

The  first  item  claimed  is  a  mode  of  securing  the  blade  to  the 
snath,  by  means  of  a  metallic  saddle,  fitted  to  the  lower  end  of  the 
stiath,  which  saddle  receives  a  shank  at  the  heel  of  the  blade,  ui  com- 
bination with  the  mode  of  securing  the  two  plates  together,  either  by 
means  of  two  cam  boilts,  which  pass  through  slots  in  the  saddle,  and 
which,  when  turned,  secure  the  shank,  or  by  a  spring-catch,  which 
catches  in  a  notch  made  for  that  purpose,  in  that  part  of  the  shank 
which  passes  through,  and  extends  beyond,  the  saddle.    The  second 
item  of  the  claim  is  to  another  mode  of  securing  the  blade  to  the  snath, 
by  slitting  the  heel  end  of  the  blade,  and  turning  one  part  at  right 
angles  thereto,  aiid  <<  securing  these  portions  t6  the  snath  by  screws, 
one  of  which  has  a  large  flat  head  to  lap  over  the  blade  and  over  the 
shank,  which  is  placed  in  an  oblong  mortise  in  the  turned-i^p  end  of 
the  blade,  to  allow  of  its  being  regulated."    The  third  item  is  also  for 
securing  the  blade  to  the  snath,  by  <<  rendering  the  heel  end  of  the 
blade  concave,  to  fit  the  convex  end  of  the  snath,  and  turning  a  por- 
tion over  the  back  of  the  snath,  and  a  portion  at  right  angles  against 
the  front  of  it,  and  securing  the  blade  by  screw-bolts,  placed  in  oblong 
slots,  by  which  the  blade  can  be  set  at  pleasure,  as  described."    The 
fourth  item  is  for  acconiplishing  the  same  end  by  simply  passing  the 
bolts,  by  which  the  whole  is  secured,  through  t>blong  slots  in  the  heel 
of  the  blade,  by  which  it  is  said  that  <<the  bl^de  can  be  adjusted  easily, 
v/ithout  removing  the  screws  from  the  snath,  by  simply  loosening 
them,  and  adjusting  the  blade  on  the  shanks  by  nxeans  of  the  oblong 
slots."    The  fifth  item  is  for  securing  the  nibs* to  the  snath  ^by  form- 
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ing  the  two  ends  of  the  bar  which  surrounds  the  snath  into  a  shaok^ 
and  perforating  the  same  with  oblong  apertures,  to  admit  wedges,  or 
keys,  whiph  pass  through  the  nib  and  said  apertures,  for  drawing  the 
snath  home  to  the  nib."  The  sixth  item  is  for  effecting  the  object 
named  in  the  fifth  section,  by  the  combination  of  a  square  soath,  a 
saddle  at  the  end  of  the  nib,  which  rests  on  one  of  the  angles  of  the 
snath,  and  a  bolt,  which  passes  through  the  whole. 

7.  For  improvements  in  the   combined  Cooking  and  ^ir-htatins 

Stove;  Alex.  F.  Bean,  Woodstock,  Windsor  county,  Vermont,  Jaly 

8. 

The  claim  under  this  patent  is  so  full,  that  it  needs  no  additiooal 
explanation. 

Claim. — "I  claim  the  manner  of  constructing  the  swinging  hearth, 
so  that  the  two  sections  thereof  may  both  be  turned  entirely  back, 
imder  and  behind  the  back  plate  of  the  stone,  and  so  that  each  section 
of  it  shall  have  on  it  a  plate^  or  piece,  so  formed  that  wben  in  place, 
these  two  pieces  will  cover,  and  entirely  close,  the  opening  situated 
beneath  and  between  the  vertical  grate  bars,  and  leading  into  the  fiie 
chamber;^  by  vhich  device,  when  the  vertical  grate  bars  are  also 
closed,  the  fire  chamber  will  become  that  of  a  close  stove,  and  must 
receive  its  supply  of  air  from  without  the  room,. in  the  manner sei 
forth.  I  claim  the  mode  in  which  I  have  combined  a  tin  reflector 
with  my  stove,  by  hinging  the  same,  or  causing  it  to  work  upon  joint 
pins,  in  such  manner  as  that  it  may  be  turned  up,  and  will,  in  combi- 
nation with  the  sunk  hearth,  entirely  inclose  the  opening  in  front  of 
the  stove,  and  that  when  turned  down  it  will  pass  beneath  the  sunk 
hearth,  and  be  entirely  out  of  the  way.  I  claim  the  manner  of  con- 
structing the  vertical  grate  bars  in  front  of  the  fire,  so  that  they  shall 
consist  of  fiat  plates,  or  slots,  hung  upon  pivots,  and  be  capable  ol 
being  simultaneously  and  entirely  closed  by  bringing  them  into  the 
same  plane  with  each  other,  in  the  manner  set  forth.  I  claim  the 
placing  of  the  hinged  grated  piece  so  that  it  may  be  turned  up  io  in- 
close in  part  the  space,  when  necessary,  and  thus  to  prevent  the  fell- 
ing of  coals  from  the  fire  chamber;  and  which  grated  piece  may  be 
turned  down,  so  as  to  be  received  within  the  sunken  hearth.  I  claim 
the  constructing  of  the  grate  below  the  fire,  and  which  supports  the 
fuel  in  the  fire  chamber,  so  that  it  may  be  raised  up  and  throw  the 
fuel  upon  the  dead  plate  below  it,  for  the  purpose  of  being  covered, 
to  preserve  it  in  a  state  of  ignition.  I  claim  the  manner  of  arranging 
the  parts  concerned  in  supplying  air  to  the  fuel,  when  the  front  of  the 
stove  is  inclosed;  said  arrangement  consisting  of  the  tube,  or  pipe, 
the  air  tube,  extending  along  the  lower  and  hind  part  of  the  chamber 
of  combustion,  and  the  device  by  which  it  is  governed  at  one  end  by 
a  sliding  shutter;  the  whole  being  combined  and  operating  substan- 
tially as  set  forth.  I  claim  the  manner  of  constructing  and  combining 
the  respective  parts  of  the  air-heating  apparatus,  as  set  forth;  the  said 
apparatus  consisting  mainly  of  two  cylinders  with  a  space  between 
them,  inclosing  within  them  a  spiral  flpe,  for  the  passage  of  heated 
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air  from  the  fire,  through  which  flue  pass  a  number  of  vertical  air 
tnbes,  which  are  supplied  with  cold  air  from  without  the  apparatus^ 
as  is  also  the  space  between  the  two.  inclosed  cylinders — the  same 
operating  by  an  arrangement  of  )>arts  such  as  is  made  known;  there 
being  in  the  centre  of  said  air-heater  a  descending  flue,  for  conduct- 
ing the  smoke,  &c.,  to  the  exit  pipe,  and  an  arrangement,  such  as 
herein  set  forth,  for  allowing  the  heated  air  from  the  fire  to  pass  di- 
rectly to  the  exit  pipe,  without  entering  the  spiral  flue.  I  claim  the 
manner  of  constructing  the  oved  above  the  air-heater,  as  set  forth,  so 
that  the  heated  air  may  be  passed  back  and  forth  through  it  when 
baking  is  to  be  eflected,  or  may  be  made  to  pass  directly  up  into  dis- 
tribution tubes  without  entering  the  oven;  this  being  effected  by  an 
arrangement  of  parts  substantially  as  set  forth.'' 


8.  For  an  improvement  in  the  Endless  Chain  Horse  Power,  for  driv- 
ing Machinery;  William  C.  Wheeler  and  Alonzo  Wheeler,  Colum- 
bia, Chatham  county.  New  York,  July  8. 

The  lower  edge  of  the  links  of  the  chains,  which  receive  the  boards 
tha,t  form  the  endless  floor  for  the  horse,  or  horses,  to  tread  on,  are  pro- 
vided with  cogs  that  take  into  pinions  on  a  shafti  placed  across  the   ' 
frame  of  the  machine,  to  communicate  motion  to  a  thrashing,  or  other 
machine  to  be  driven. 

Claim. — <«We  are  aware  that  endless  chains  for  horse  powers  have 
been  invented  with  plates  joined  together,  and  having  cogs  projecting 
from  their  under  side,  to  act  on  a  pinion,  and,  therefore,  we  do  not 
claim  this  as  our  invention;  but  what  we  do  claim,  and  desire  to  se- 
cure by  letters  patent,  is  providing  the  lower  edge  of  the  links  of  the 
chain,  to  which  the  endless  flooring  is  attached,  with  cogs,  to  work 
in^  pinions,  as  described." 


9*  For  a  machine  for  Cutting  Dovetails  and  Tenons;  Thomas  J. 

Wells,  city  qf  New  York,  July  8, 

The  construction  of  this  machine  exhibits  much  mechanical  skill. 
The  cutters  are  attached  to  the  periphery  of  a  wheel  on  the  end  of  a 
mandrel,  and  the  wood  to  be  tenoned  is  put  on  to  a  second  mandrel, 
parallel  to  the  first,  the  two  being  made  to  turn  in  the  same  direction, 
and  with  equal  velocities.  If  the  tenon  is  to  be  of  four  sides,  four 
cutters  are  so  arranged  as  to  divide  the  periphery  of  the  cutter  wheel 
into  four  equal  parts;  and  if  the  tenon  is  to  be  cut  on  two  sides  only, 
then  two  cutters  are  employed,  and  placed  opposite  to  each  other. 
As  the  cutters  revolve  they  gradually  approach  the  axis  of  the  second 
mandrel,  on  which  the  wood  is  placed,  until  they  reach  a  line  pass- 
ing through  the  axis  of  the  two  mandrels,  and  then  they  gradually 
recede  from  it.  Although  by  means  of  drawings  and  diagrams  the 
action  of  this  apparatus  might  be  rendered  perfectly  clear,  it  would 
not  be  easily  understood  from  mere  verbal  description,  and  we  shall 
not  therefore  attempt  it. 

Claim. — ^^The  invention  claimed,  and  desired  to  be  secured  by  let- 
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ters  patent,  is  the  before-described  mode  of  cutting  tenons,  or  do?e- 
tails,  or  other  forms,  by  a  similar,  simultaneous,  rotary  motion  of  the 
circular  plane,  and  substance  on  which  the  tenon,  dovetail,  or  other 
form,  is  to  be  made ;  the  cutting  being  performed  on  an  increment 
tangential  line  to  the  circumference  of  the  revolving  circular  plane, 
whilst  the  cut  made  forms  the  chord  line  of  a  segment,  on  the  piece 
of  the  circular  rail  cut  away  by  the  revolving  cutter. 


10.  For  an  improvement  in  ihe  Smut  Milt;  Charlesi  D.  ChildSyYork, 
Livingston  county.  New  York,  July  8. 

The  patentee  observes  that  the  ^<  Nature  of  his  invention  consists  in 
cleaning  damp  wheat  by  throwing  a  heavy  blast  of  air,  with 
an  inclined  curved  fan,  through  a  column  of  wheat  passing  through 
revolving  spikes  of  cast  iron,  that  all  dust  and  smut  may  escape  through 
a  case,  or  cylinder,  of  cast  iron  rings,  having  annular  openings." 

On  the  same  shaft  that  carries  the  spikes,  mentioned  above,  a  fan 
is  attached  below  them,  said  fan  consisting  of  two  inclined  wings 
which  force  a  current  of  wind  upwards  through  the  grain  as  it  de- 
scends, and  blow  the  chaff  out  through  inclined  tubes,  or  pipes,  at- 
tached to  the  case.  Below  the  fan,  and  on  the  same  shaft  with  it,  is 
a  scouring  wheel,  with  teeth  like  those  of  a  corn  mill.  The  Rrain  is 
fed  in  at  the  top,and  passes  down  between  the  revolving  spikes,around 
the  fan,  and  then  down  to  the  scourers. 

'  Claim. — <*I  do  not  claim  the  combination  of  a  revolving  fan  and 
beaters  with  a  perforated  case,  or  cylinder,  as  set  forth,  the  fan  being 
arranged  below  the  beaters;  nor  do  I  claim  the  combination  of  a  hop- 
per with  a  revolving  and  stationary  runner,  inclosed  in  a  case,  the 
hopper  being  arranged  above  the  revolving  runner.  What  I  claim  is 
combining  those,  two  arrangements,  in  the  manner  set  forth,  the  p&- 
forated  case  containing  the  beaters  and  fan  being  placed  above  that 
containing  the  hopper  and  runners,  arranged  in  the  manner  described; 
the  reyolving  runner  being  placed  on  the  same  shaft  with  the  fim 
and  beaters,  and  the  bottom  of  the  case  containing  the  latter  provided 
with  spouts  for  carrying  off  the  dust,  and  apertures  to  admit  aii  to 
the  fan,  all  as  set  forth." 


11.  For  an  improvement  in  the  Pump;  C.  D.  Van  AUen^  Petersburg, 
Dinwiddle  county,  Virginia,  July  8. 

That  part  of  the  pump  in  which  the  piston  works  is  made  of  iron, 
and  the  main  body  of  wood,  the  sections  being  connected  together  by 
screws  cut,  or  cast,  on  the  ends  of  the  iron  part,  and  screwing  into  the 
wood;  or,  by  having  a  metal  socket  screwed  into  the  wood,  and 
adapted  to  receive  the  male  screw  on  the  end  of  the  iron  section. 
The  lower  valve  seat  is  flat,  as  is  also  the  face  of  the  valve,  which  is 
covered  with  a  disk,  or  ring,  of  leather;  and  instead  of  being  hinged 
in  the  usual  way,  it  works  up  and  down,  in  the  manner  of  a  puppet 
valve,  guide  pieces,  or  rods,  which  project  from  its  lower  side,  serving 
"  direct  it  properly. 
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Claim. — ^  What  I  claim  as  constituting  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  combining  and  connecting  together  of 
the  wooden  and  metallic  parts  thereof,  by  meads  of  cast  metal 
coupling  screws,  or  boxes,  screwed  into  the  wood,  for  the  purpose, 
and  in  the  manner,  set  forth;  and  I  also  claim  the  manner  of  construct- 
ing the  lower  valve,  the  whole  being  constructed  and  operating  sub- 
stantially as  deqpribed.^' 


12.  For  iinprovements  in  machinery  for  Cutting  the  Threads  oh 
Wood  Screws;  Par  well  H.  "Hamilton,  Schenectady,  New  York, 
July  8. 

In  this  machine  there  are  two  spindles,  each  carrymg  cutting  dies; 
these  spindles  are  placed  side  by  side,  and  parallel  to  each  other;  each 
of  them  carries  a  pinion  that  takes  into  the  teeth  of  a  cog  wheel  placed 
between  them,  said  cog  wheel  receives  a  reciprocating  motion  from 
a  rack  connected  with,  and  moved  back  and  forth  by,  a  crank.  The 
opening  and  closing  of  the  dies,  and  the  receding  and  advancing  of 
the  spindles,  to  form  the  thread,  are  effected  as  in  some  other  screw 
machines.  In  front  of  the  die  end  of  each  spindle  there  is  a  feeding 
wheel,  with  appropriate  jaws  for  receiving  and  holding  the  blanks; 
an  oil  tube  for  supplying  oil  to  the  dies  whilst  cutting,  is  attached  by 
the  middle  to  a  rocking  shaft,  which  is  connected  with  one  of  the 
spindles,  that  as  they  are  turned  in  opposite  directions,  and  as  one  is 
advancing  and  cutting  the  thread  on  a  screw,  and  the  other  is  re- 
treating, the  oil  tube  is  shifted  to  Supply  the  oil  to  the  dies  that  are  in 

the  act  of  cutting.    The  dies  are  made 
Ft^.X.  2.      in  the  manner  represented  in  diagram  1 


^         r^    Rl  *°^  ^'    '^^^y  Yidi^^  a  nick  in  the  end  a, 

i^^        kAAAid  of  sufficient  depth  to  make  the  thread 

I    ^_         deep  enoueh,  without  havinff  the  dies 


_.  iMijjivmti  ^^P  enough,  without  having  the  dies 
V  w  ▼|\  come  together.     They   are  then    filed 

^         *         '  '  away,  beveling  on  each  side  from  the 

nick,  excepting  the  leaving  a  lip,  6,  6,  in  which  there  is  a  counter- 
sink, r,  to  enable  it  to  run  readily  on  to  the  blank.  After  these  dies 
are  put  into  their  places,  q  tap  is  run  in,  which,  instead  of  cutting 
threads  on  them,  cuts  the  teeth,  d^  d. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  1st.  The  arrangement  of  machinery  which  operates 
the  oil  tube,  and  its  combination  with  the  machinery  which  gives  to 
the  spindles  an  opposite  and  alternate  rotary  motion,  in  the  manner, 
and  for  the  purpose,  described.  2d.  The  method  herein  described  of 
making  ttie  cutting  part  of  the  dies  with  teeth  instead  of  a  thread,  in 
combination  with  the  lips,  as  above  described." 

13.  For  an  impravement  in  the  Smut  Machine^fox  Cleaning  Wheat, 
&c.;  Henry  A.  Buck,  Fredonia,  Chautauque  county.  New  York, 
July  10. 
The  outer  case  of  this  smut  machine  is  cylindrical,  the  inner  sur- 
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face  being  fluted,  and^withinthis  revolves  a  set  of  beaters,  wtudi  are 
attached,  at  top  and  bottom,  to  an  annular  jing,  the  lower  one  only 
being  attached  to  the  shaft  by  arms.  Within  this  set  of  beaters  there 
is  a  stationary  cylinder,  or  cage,  made  of  square  or  triangular  bars, 
placed  sufficiently  fax  apart  to  allow  chaff  and  dust  to  pass  betweoi 
them,  but  not  the  grain;  its  cover,  which  extends  a  little  above  tbe 
upper  ends  of  the  beaters,  is  perforated  with  numerous  holes,  and 
above  this  is  a  set  of  wings^  attached  to  a  vertical  shaft,  that  passes 
through  tbe  middle  of  the  inner  cylinder ;  the  beaters  are  attached  to 
the  shaft  by  a  set  of  arms  below  the  lower  end  of  the  inner  cylinder. 
The  grain  is  fed  ui  at,  or  near,  the  top  of  the  machine,  and  enters  the 
space*  between  the  inner  and  outer  cylinders,  and  hi  passing  to  the 
bottom,  where  it  is  discharged,  it  is  cleaned  by  the  beaters,  the  chaff, 
dust,  &c,  being  carried  through  the  openings  of  the  inner  cylind^, 
and  discharged  at  the  top  by  an  upper  current,  produced  by  the  cen- 
trifugal action  of  the  wings  at  the  top. 

Claim. — ^<<What  I  claim  as  my  invention,  and  desire. to  secnre  by 
letters  patent,  is  the  combination  of  the  revolving  frame,  or  beaters, 
with  the  inner  and  external  cylinder,  constructed  and  operating  as 
above  set  forth." 


14.  For  an  improvement  in  the  Revolmng  Cultivator;  George  Whit- 
lock,  Crown  Point,  Essex  county,  New  York,  July  10. 

*  The  harrow  teeth  in  this  cultivator  are  attached  to  three  rollers, 
whi6h  revolve  in  a  triangular  frame,  the  axes  of  the  rollers  forming  a 
triangle.  These  rollers  are  all  geared  together  by  means  of  beveled 
cog  wheels.  There  is  a  double  plough  at  the  forward  end  of  the 
frame,  as  in  the  common  triangular  harrow,  or  cultivator. 

Claim. — ^^^What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  of  the  side  and  transverse  revolving 
harrows,  operated  in  the  manner  set  forth,  in  combination  with  tbe 
frame  and  plough,  as  before  described." 


15.  For  improvements  in  Bridges;  Earl  Trumbull,  Little  Falls,  Her- 
kimer county.  New  York,  July  10. 

This  bridge,  as  described,  is  to  be  constructed  of  iron.  It  consists 
of  arched  truss  frames,  made  in  sections,  the  end  of  each  section  hav- 
ing a  half  post,  and  this,  when  united  and  tied  to  the  half  post  of  the 
next  section,  forms  an  entire  post.  These  sections  are  further  sus- 
tained and  connected  together  by  suspension  rods,  which  run  firom 
the  upper  part  of  one  end  section  to  the  other,  passing  under  the  bot- 
tom of  the  middle  section ;  and  by  tie  rods  that  run  from  end  to  end 
along  the  lower  line  of  the  truss.  The  truss  frames  are  connected  to- 
gether by  transverse  cast  iron  beams,  or  sills,  on  which  the  floor  is 
laid,  formed  of  a  bottohi  and  top  plate  connected  together  by  diagon- 
al braces,  all  cast  together.  In  addition  to  these,  the  trusses  are  far- 
ther connected  by  diagonal  tie  rods,  runnuig  from  section  to  section, 
under  the  floor. 


American  Paienis  for  July,  wUh  Remarks.  187 

Claim. — **  What  I  claim  as  my  iny^ntion,  and.  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  suspension  rods  with  the 
truss  frames,  made  in  sections,  for  the  purpose  and  in  the  manner  spe- 
cified, and  in  combination  with  these,  thus  combined,  I  also  claim  the 
tie  rods,  as  specified.  I  also  claim  the  particular  construction  of  the 
cast  iron  beams,  or  sills,  by  uniting  together,  in  casting,  the  two 
plates,  upper  and  lower,  as  described,  with  the  diagonal  bracing,  as 
described." 


16.  For  an  improvement  in  the  fVrench;  James  Brett,  Newbui^h, 
Orange  county.  New  York,  July  10. 

The  sliding  jaw,  in  this  wrench,  is  provided  with  teeth  fitting  into 
corresponding  teeth  on  the  upper  edge  of  the  bar,  and  these  prevent 
the  jaw  from  sliding  when  the  parts  are  held  by  a  wedge  which  pass- 
es through  a  mortise  in  the  jaw,  ahd  bears  on  the  back  «dge  of  the 
bar. 

Claim. — ^<<What  I.  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  teeth  on  the  slide,  and  their  combination  and  con- 
nection with  the  teeth  on  the  bar.  I  make  no  claim,  whatever,  as 
the  inventor  of  any  other  part  of  the  wrench." 


17.  For  an  improvement  in  Locks  for  Doors,  Chests,  8rc.;  David 
Evans,  Philadelphia,  Pennsylvania,  July  10. 

''The  main  feature  of  this  invention  consists  in  the  providing  of  a 
sliding  plate,  or  cover,  by  which  the  key  hole  is  to  be  closed  sponta* 
neously  on  withdrawing  the  key,  and  that  in  such  manner  as  that  the 
key  cannot  be  made  to  enter  the  lock  until  a  catch  is  raised,  and  a 
shaft,  or  handle,  turned,  by  which  the  pldte  is  made  to  slide  back  to 
the  required  distance,  when  the  key  may  be  readily  inserted.  The 
part  by  which  this  catch  is  raised,  and^  the  handle,  or  shaft,  by  the 
revolution  of  which  the  covering  plate  may  be  made  to  slide  back, 
may  be  varied  in  numerous  ways,  and  must,  in  fact,  be  so  varied,  in 
order  to  adapt  the  invention  to  the  kind  of  lock  employed,  and  the  ar- 
ticle to  which  it  is  appended.  The  sliding  plate  is  case-hardened, 
where  it  covers  the  key  hole,  so  that  it  cannot  be  drilled,  or  cut,  by 
any  tool." 

Claim. — "What  I  claim  therein,  and  desire  to  secure  by  letters  pa- 
tent, is  the  causing  of  a  metallic  plate  to  slide  over  and  to  close  the 
key  hole  of  a  lock,  in  such  manner  as  not  to  require  any  care  on  the 
part  of  the  person  withdrawing  the  key,  so  that  a  key  cannot  be  in- 
serted until  said  plate  is  removed;  which  removal  is  to  be  effected  by 
the  aid  of  two  concurring  motions,  by  one  of  which  the  plate  is  un- 
latched, or  released,  from  a  catch,  and  by  the  other  of  which  it  is 
made  to  slide,  so  as  to  cause  a  hole  in  said  sliding  plate  to  coincide 
with  the  key  hole;  the  respective  parts  by  which  these  effects  are  pro- 
duced, being  constructed,  arranged,  and  operating  substantially  as 
herein  set  forth." 
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18.  For  improvements:  ia  Piano  Ffirtes;  Lemuel  GObert,  Boston, 

Massachusetts,  July  10. 

The  claim  is  to  the  <<  constructing  the^  centre  block  of  the  hammer 
with  an  arm  projecting  below  its  centre  of  motion,  and  having  a  re- 
gulating button  attached  4hereto."  To  making  the  ^*jack  without  a 
regulating  button,  so  that  the  fly  may  abut  upon,  or  against,  a  long 
strip  of  cloth,  or  wash  leather,  applied  to  the  rear  of  the  top  of  the 
same,  thereby  in  a  high  degree  preventing  noise  in  the  action  of  the 
same,  in  combination  with  a  hammer  having  its  centre  block  con- 
structed with  the  arm  and  regulating  button."  Also  to  a  <<  jack  hav- 
ing a  regulating  button  in  combination  with  a  hammer,  whose  centre 
block  is  constructed  as  described.'^  And  finally,  to  ^< loading  the  cen- 
tre block  of  the  hammer.'' 


]  9.  For  improvements  in  the  Argand  Burner j  for  burning  Campbine 
and  other  chemical  -oils;  Stephen  J.  Gold,  Cornwall,  Litchfield 
county,  Connecticut,  July  16. 

The  claim  is  to  the  <<mode  of  compressing  the  wick  by  means  of 
two  thin,  movable,  metallic,  cylindrical  tubes,  combined  with  the  wick 
case,  the  two  cylinders,  or  wick  tubes,  with  the  wick  compressed  be- 
tween them  being  inserted  into  the  annular  space  between  the  two 
cylinders  of  the  wick  case,  with  a  portion  of  said  wick  tubes  extend- 
ing above  the  wick  case,  to  allow  of  their  being  kept  cool  by  the 
draught;  and  also  for  combining  with  the  outer  cylinder  of  the  burn- 
er and  the  rod  supporting  the  button,  a  movable  cylinder,  or  screw, 
disconnected  from  the  rod,  but  having  a  button  plate  which,  whea 
the  cylinder  is  turned  up,  presses  against  the  rod  and  elevates  it;  and 
allows  it,  when  turned  down,  to  return  either  by  its  own  weight,  or 
by  the  action  of  a  spring." 


20.  For  an  improvement  in  the  Process  of  Vinous  FermentaHon; 
Charles  0.  Wolpers,  Cincinnati,  Hamilton  county,  Ohio,  July  16. 

We  are  informed  by  the  patentee,  in  his  specification,  that  the  << Na- 
ture of  his  invention  consists  of  the  method  of  conducting  vinous 
fermentation  in  close  vessels,  by  combining  a  series  of  close  vessels 
with  one  or  more  open  or  shut  vessels,  as  the  case  may  require,  con- 
taining a  solution  to  be  charged  with  carbonic  acid  gas." 

Claim, — **  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method,  or  process,  of  conducting  vinous  fermen- 
tation in  close  vessels,  by  fermenting  the  beer,  or  wash,  in  a  series  of 
close  vessels,  or  vats,  combined  and  operating  in  the  manner  set 
forth." 


21.  For  an  improvement  in  the  Tobacco  Press;  Elliott  Richardson, 
West  River,  Anne  Arundel  county,  Maryland,  July  16. 

This  patent  is  for  an  improvement  in  the  vertical  screw  press,  to  be 
worked  by  horse  power,  and  is  a  tnodification  of  that  kind  of  press  in 
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which  the  nut,  throQgh  which  the  screw  passes,  turns,  instead  of  the 
screw.  The  lower  part  of  this  nut  is  made  with  a  flanch,  and  its  up- 
per part  is  poligonaiy  to  receive  and  be  secured  to  the  horse  sweep. 
The  upper  cross  head  of  the  press  is  provided  with  a  plate  of  metaly 
through  a  hole  in  which  the  screw  passes,  and  on  this  plate  the  re-« 
volving  nut  rests;  a  second  plate  is  passed  over  the  nut,  embracing 
the  flanch  thereon,  and  is  bolted  to  the  head  beam;  in  this  manner  the 
nut  is  held  down,  whilst  it  is  left  at  liberty  to  revolve.  To  the  head 
beam  there  is  attached  a  cross  piece,  at  right  angles  to  it,  from  which 
descend  two  rods,  or  studs,  one  on  each  side  of  the  hogshead,  for  the 
^^purpose  of  steadying"  and  keeping  the  hogsh^e^d  and  the  pressing 
screw  in  a  vertical  position. 

Clainx- — ^'^I  do  not  claim  as  of  my  invention^  the  actuating  of  the 
screw  by  the  revolving  of  the  nut.  But  I  do  claim  the  manner  of 
forming  and  combining  the  nut  and  metallic  box,  a3  set  forth,  in  con^ 
junction  with  the  combining  them  with  the  head  block,  by  means  of 
which  arrangement  the  pfess  can  be  conveniently  worked  by  horse 
power,  whilst  the  head  block  of  wood  is  left  of  such  strength  as  to 
render  it  perfectly  efficient.  [  claim,  also,  in  combmation  with  the 
foregoing  arrangement,  the  employment  of  the  studs  affixed  in  the 
manner  described,  for  the  purpose  of  steadymg  and  keeping  the  hogs- 
head and  screw  in  a  vertical  position.^' 


22.  For  a  combined  percussion  and  reaction  Water  Wheel;  Clark 
Lewis,  Syracuse,  New  York,  July  16. 

This  wheel  is  surrounded  by  a  <<  stationary  rim,"  with  eight  or 
more  apertures  at  equal  distances  apart,  through  which  the  water  is 
admitt^  to  tbe  wheel.  The  inner  idieathing  of  the  wheel  is  conical, 
and  the  upper  and  lower  rims  are  of  the  same  diameter,  the.  inner, 
edge  of  the  upper  one  being  united  to  the  conical  sheathing,  by  which 
an  annular  opening  is  formed  at  the  bottom,  between  the  lower  edge 
of  the  conical  sheathing  and  the  innef  edge  of  the  lower  rim,  for  the 
discharge  of  the  water.  That  face  of  the  buckets  against  which  the 
water  impinges  when 'it  enters  the  wheel,  is  radial,  and  is  then  curved 
until  it  reaches  the  lower  edge  of  the  conical  sheathing,  so  as  to  form, 
a  reacting  bucket. 

Glaim.---^<What  I  claim  as  my  invention,  and  desire  to  secure  by- 
letters  patent,  is  the  manner  in  which  I  construct  the  buckets  of  my 
wheel,  as  set  forth,  so  as  to  discharge  at"  (should  be  towards)  <Hhe 
centre,  and  produce  a  reaction,  as  well  as  a  percussion  effect,  in  com- 
bination with  the  stationary  rim,  having  apertures  in  it  for  admitting 
the  water  to  the  wheel,  the  whole  being  constructed  substantially  in 
the  manner,  and  for  the  purpose,  above  described." 


23.  For  improvements  in  the  Smut  Machine  for  Cleaning  Wheat  and 
other  small  grain ;  Thomas  R.  Bailey  and  Ezra  Rich,  the  former  of 
Weybridge,  and  the  latter  of  Shoreham,  Addison  county,  Vermont, 
July  16. 
The  patentees  say: — ^<Our  machine  consists  of  two  hollow,  coni- 
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cal  frustams,  or  cylinders^  of  cast  iron,  the  outermost  of  which  is  sta- 
tionary,  whilst  that  within  it  is,  when  used  for  cleaning  grain,  to  be 
made  to  revt)lve  with  great  rapidity;  each  of  these  frustums,  or  cyl- 
inders, is  to  consist  of  strips,  or  staves,  of  cast  iron,  which  are  to  be 
confined  in  place  by  means  of  suitable  grooves,  or  depressions,  cast 
on  tKe  heads,  or  rims,  by  which  the  ends  of  the  staves  of  each  frus- 
tum, or  cylinder,  are  to  be  received  and  held  together.  Between 
each  of  the  staves,  or  strips,  which  form  the  peripheries  of  each  of  the 
cones,  or  cylinders,  there  is  to  be  a  slot,  or  opening,  extending  along 
its  whole  length,  for  the  passage  of  air." 

<<  What  we  claim  as  constituting  our  invention,  and  desire  to  secure 
by  letters  patent,  is  the  arranging  of  the  staves  which  constitute  the 
outer  case,  or  stationary  frustum,  or  cylinder,  so  that  they  shall  over- 
lap each  other  to  a  small  distance,  and  at  the  same  time  leaving  a 
space  between  each  contiguous  stave  for  the  passage  of  air,  smut,  and 
other  impurities,  from  the  grain,  whilst  the  grain  itself  is  prevented 
from  passing  through.  We  also  claim  the  manner  of  constructing  the 
inner  revolving  frustum,  or  cylinder,  by  forming  the  same  of  cast 
iron  staves,  so. combined  as  to  overlap  each  other,  and  to  leave  a  space 
of  a  fourth  of  an  inch,  more  or  less,  between  them,  for  the  passage  of 
air,  to  be  supplied  iVom  without  the  apartment;  the  whole  being  ar- 
ranged and  combined  together  substantially  in  the  manner  set  forth." 


24. .  For  an  improvement  in  the  Reaction  Water  Wheel;  Nathaniel 
F.  Hodges,  earning,  Steuben  county.  New  York,  July  16. 

•  <<The  distinguishing  features  of  this  wheel  are,  first,  that  its  gene- 
ral form  is  that  of  a  segment  of  a  hollow  sphere,  each  of  the  indiri- 
dual  buckets,  which  by  their  combination,  give  to  it  this  form,  bemg 
also  segments  of  hollow  spheres;  and  secondly,  in  causing  the  open- 
ings between  these  buckets,  through  which  the  dischai^  of  vater 
takes  place,  to  extend  from  the  periphery  of  the  wheel  to  the  eye,  or 
opening,  through  which  the. shaft  passes.  There  is  not,  therefore, on 
the  face  of  this  wheel,  any  back,  or  bottom,  plate,  or  imperforated 
portion  Upon  which  the  water  presses  without  having  a  tendency  to 
turn  the  wheel."    So  says  the  inventor. 

<<  What  I  claim  therein,  and  desire  to  secure  by  letters  patent,  is  the 
so  constructing  the  wheel,  as  that  each  of  its  buckets  shall  constitute 
a  segment  of  a  hollow  sphere,  and  that  these  shall  be  sa  arranged  and 
combined  with  each  as  that  the  openings  for  the  discbarge  of  water 
shall  extend  from  the  outer  rim  to  the  eye,  or  shaft,  and  the  wheel  it- 
self, thus  constructed  and  cotnbined,  shall  conrtitute  a  segment  of  a 
hollow  sphere,  as  set  forth.'' 


25.  For  improvements  in  the  Portable  Saw  Mill^  for  Sawing  Timber 
with  the  Circular  Saw;  George  Page,  Baltimore,  Maryland,  July  16. 
In  this  mill,  the  shaft  of  the  circular  saw  has  its  bearings  longer 

than  the  width  of  the  boxes  in  which  they  run,  so  as  to  allow  it  to 
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have  free  end  play,  and  the  saw  is  embraced  on  each  side^ju^  back 
of  the  teeth,  between  two  friction  rollers,  which  serve  to  guide  it. 
Bach  of  the  guide  rollers  is  attached  to  a  separate  plate,  the  tw6  plates 
being  placed  one  above  the  other,  and  provided  with  a  slot  for  secur- 
ing and  setting  the  rollers:  The  carriage  is  made  in  sections  for  the 
convenience  of  transportation,'  the  different  sections  being  united  by 
means  of  a  rack  rail  at  the  bottom. 

Claim. — ^««What  I  claim  as  my  invention,  &c.,  is  the  manner  of  af- 
fixing the  circular  saw,  by  allowing  end  play  to  its  shaft,  in  combina- 
tion with  the  means  of  guiding  it  by  friction  rollers  embracing  it  near 
to  its  periphery,  so  as  to  leave  its  centre  entirely  unchecked  laterally. 
I  do  not  claim  the  use  of  friction  rollers,  embracing* and  guiding  the 
edge  of  a  circular  saw,  these  having  been  previously  used  for  that 
purpose,  but  I  limit  my  claim  to  their  use  in  combination  with  a  saw 
having  free  lateral  play  at  its  centre.  I  claim  the  particular  manner 
in  which  I  have  applied  said  friction  rollers,  by  attaching  the  pins,  or 
pivots,  upon  which  they  are  sustained  and  revolve,  to  two  plates  of 
metal,  placed  upon  each  other,  and  both  held  by  the  same  set  of  screws, 
as  set  forth.  I  claim  the  manner  of  forming  a  long  carriage  from  two 
short  sections,  by  coupling,  or  uniting,  said  sections,  by  means  of  the 
rack  rail  only,  as  described.'^ 


2^.  For  an  improvement  in  the  Machine  for  Cleansing^  Wool  and 
Cotton;  William  W.  Calvert  and  Alanson  Crane,  Chelmsford,  Mid- 
dlesex coimty,  Massachusetts,  July  16. 

This  <<  improvement  in  the  machine  for  separating  burs,  seeds,  and 
other  foreign  substances,  consists  in  oui:  substituting  for  the  knife,  or 
guard,  which  has  ordinarily  been  employed  to  arrest  and  separate  the 
burs,  seeds,  &c.,  a  revolving  roller,  which  is  fluted,  or  channeled,  from 
end  to  end,  or  which  is  otherwise  so  formed  and  constructed  as  to 
cause  a  number  of  projecting  edges  to  strike  in  rapid  succession 
against  the  foreign  matter  which  is  to  be  separated  from  the  fibres, 
and  thus  to  clear,  or  pick,  such  matter  out  by  an  operation  analagous 
to  that  of  picking  it  out  by  the  finger  ufiil." 

Claim. — <<  What  we  cliaim  therein  as  our  invention,  and  desire  to 
secure  by  letters  patent,  is  the  employment  of  a  revolving,  fluted,  or 
channeled,  cylinder,  or  of  any  analogous  revolving  apparatus,  which 
will  present  in  rapid  succession  a  number  of  picking,  or  clearing,  edge** 
es,  to  operate  upon  the  burs  or  other  foreign  matter  contained  in  wool 
or  cotton,  >n  combination  with  the  fine  comb  cylinder  and  the  picker 
cylinder,  or  other  apparatus  analogous  thereto,  by  which  wool  is  car- 
ried up,  and  presented  to  the  action  of  the  revolving,  fluted,  or  chan- 
neled cyhnder,  as  described." 


27.  For  a  method  of  making  Indelible  Ink;  Thomas  J.  Spear,  New 
Orleans,  Louisiana,  July  16, 

The  following  is  the  whole  of  the  specification,  viz : — ^^  Take  three 
drach  ms  of  the  least  bruised  India  ink,  and  four  ounces  of  boil  ing  solution 
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of  caufitic  soda^  and  mix  these  together,  and  shake  the  mixture  well 
for  about  ten  minutes,  when  the  indelible  ink  is  produced.  What  I 
claim  as  my  invention  and  discovery,  and  which  I  desire  to  secure  by 
letters  patent,  is  the  before  described  indelible  ink.'' 


28.  For  an  improvement  iu  the  Shoemakers^  Paring  Knife;  Isaac 
S.  Pendergast,  Bamstead, Belknap  county.  New  Hampshire, July  16. 

« 

The  patentee  says  i-^*'  I  do  not  claim  to  be  the  first  to  have  construct- 
ed knives  for  paring  the  soles  of  shoes  with  fenders,  or  guides,  to  pre- 
vent the  knife  from  cutting  the  upper  leather,  but  what  I  do  claim 
is  the  combining^  with  the  bleivde  of  the  knife,  a  shield,  or  cap,  in  the 
manner  described,  viz:  by  forming  the  cap  with  a  straight  shank,  flat 
upon  one  side,  that  it  may  rest  upon  the  blade,  and  inserting  the  end 
of  the  same  into  the  socket  by  the  side  of  the  blade,  as  described;  by 
means  of  which  arrangement,  I  am  enabled  to  give  greater  strength 
to  the  blade,  and  at  the  same  time  protect  the  upper  leather  from  be- 
ing injured.' ' 


«9.  For  an  improved  mode  of  Heating  Water  for  Leaching  ddies; 
Joseph.  H.  Ward,  Randolph,  Portage  county,  Ohio,  July  16. 

We  are  informed  by  the  patentee,  that  the  "nature  of  his  inven- 
tion consists  in  providing  a  vessel,  in  which  ley  is  boiled,  with  a  cover, 
or  lid,  sufficiently  tight  to  prevent  the  escape  of  steam,  except  through 
a  tube  which  conducts  it  into  the  water  which  is  to  be  heated,  for  the 
purpose  of  leaching  ashes. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  leach  tub  and  reservoir  of  hot 
water  with  the  boiler  in  which  the  ley  is  evaporated,  by  means  of  a 
tube,  or  tubes,  for  conducting  steam  from  the  boiler  to  the  reservoir, 
for  heating  the  water  ia  the  same,  the  whole  being  constructed  in  the 
manner,  and  for  the  purpose,  set  forth.' 


9f 


30.  For  an  improved  machine  for  Cutting  and  Oathering  Flax  ani 
Hemp;  Richard  M.  Cooch,  Lambertsville,  Htmterdon  county,  New 
Jersey,  July  16. 

This  machine  is,  in  its  general  construction,  like  that  for  which  a 
patent  was  granted  to  William  Britain  and  John  Silvers,  on  the  25th 
of  November,  1838,  and  noticed  in  this  Journal,  voL  xxiv  of  the  sec- 
ond series,  page  323,  to  which  the  reader  is  referred  for  a  general  de- 
scription ojf  its  construction;  the  improved  machine  differs  essen- 
tially from  the  former  in  its  being  made  to  cut  the  flax,  or  hemp) 
close  to  the  ground,  instead  of  being  a  ^machine  for  pulling  flax  and 
hemp.''  The  flax,  or  hemp,  is  caught  between  a  horizontal  drum  and 
a  system  of  endless  belts,  there  beiiig  a  projecting  arm,  or  gathering 
piece,  which  conducts  it  to  the  drum,  and  whilst  it  is  held  and  carried 
forward  by  the  drum  and  belts,  it  is  cut  off,  elose  to  the  ground,  by  a 
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revolving  knife,  which  is  operated  by  the  sjrstem  of  belts  employed 
to  catch  and  hold  the  hemp,  &c. 

Claim. — ^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combining  of  the  revolving  knife  with  the  drum, 
the  gathering  piece,  and  the  endless  bands,  as  herein  described,  so  as 
to  convert  the  said  machine  from  one  for  pulling  flax  and  hemp,  into 
one  for  cutting  and  delivering  the  same,  the  whole  being  constructed 
and  operating  substantially  as  set  forth," 


31.  For  improvements  in  the  machine  for  Cutting  Crctekers;  Charles 
P.  Forbes,  Baltimore,  Maryland,  July  1 6. 

In  this  machine,  the  dough,  after  being  rolled,  passes  on  tJb  aYi  end- 
less belt,  in  the  usual  way,  but  instead  of  pressing  the  cutters  down 
on  to  the  belt,  on  which  the  dough  is  placed,  the  belt  is  pressed  up 
against  the  cutters,  which  are  arranged  above  it,  there  being  a  curved 
plate  placed  tmder  the  belt  for  this  purpose.  This  plate,  the  curved 
surface  of  which  is  a  segment  of  a  cylinder,  is  hung  by  two  cords  ^ 
passing  over  puUies,  and  provided  with  weights,  to  press  it  up  against ' 
the  cutters.  When  the  dough  is  passed  under  the  cutters,  the  attend- 
ant rolls  the  curved  surface  of  the  plate  against  the  under  surface  of 
the  belt,  by  which  operation  the  crackers  are'cut. 

Claim. — *<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  edge  of  the  outside  cutters  project  beyond 
the  edge  of  the  inside  cutters,  and  have  the  points  of  the  dockers  on 
a  level  with  the  edge  of  the  outside  cutters,  as  herein  described,  so  as 
to  dock  and  cut  the  outside  edge  through,  whilst  the  inner  cutters  do 
not  cut  sufficiently  fa^  to  separate  the  crackers.  I  also  claim  the  me- 
thod, herein  described,  of  cutting  the  dough,  by  having  the  cutters 
and  dockers  permanent,  and  pressing  the  upper  part  of  the  belt,  or 
apron,  on  which  the  dough  is  placed,  up  against  the  cutters  and  dock- 
ers, by  means  of  a  curved  plate  attached  to  a  lever,  drawn  up  by 
weights,  and  guided  by  hand,  in  the  manner  described." 


'^2.  For  an  improvement  in  the  machine  for  Cutting  Sheet  7¥n,  or 
other  Sheet  Metaly  and  Glass;  Andrew  Tracy,  Poughkeepsie, 
Dutchess  county.  New  York,  July  17. 

This  machine  differs  very  little  from  other  machines  for  the  same 
purpose,  which  have  been  patented.  The  plate  of  metal  to  be  operated 
on  is  held  between  two  plates,  each  of  which  is  attached  to  a  rotating 
spindle,  the  uppermost  being  provided  with  a  spring,  which  bears  it 
up  when  not  acted  upon  by  an  eccentric  lever,  by  which  it  is  forced 
down,  to  hold  the  sheet  of  metal.  The  spindle  of  the  upper  plate  is 
provided  with  a  lever,  with  which  to  turn  it  when  desired;  it  is  fur- 
nished with  a  pall,  which  catches  into  the  teeth  of  a  ratchet  wheel  at- 
tached to  the  spindle.  In  operating  with  this  machine,  either  the 
holding  plates,  with  the  sheet  metal,  may  be  made  to  turn,  or  the 
shears  ma/ be  carried  around  the  holding  plate,  at  pleasure. 

Claim. — ^'What  I  claun  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is,  first,  attaching  the  upper  rotary  shear  to  a  hinged 
piece,  regulated  by  a  thumb  screw,  for  the  purpose^  and  in  the  man* 
ner,  specified.  Second,  attaching  the  stock  of  the  shears  to  a  lever 
revolving  around  the  centre  of  the  holding  plates;  and  third,  the  c<»n- 
bination  of  the  lever  and  ratchet  with  the  upper  holding  plate,  for 
turning  the  metal,  or  glass,  as  herein  described." 

33.  For  an  improvement  in  the  form  of  Spikei  and  Nails;  William 
Ballard,  New  York  city,  July  17. 

This  improvement  in  spikes,  or  nails,  consists  in  making  ofiTsets,  or 
indentations,  on  the  opposite  sides  of,  or  around,  their  shank,  which 
ofiisets,  or  indentations,  are  to  be  in  such  form  as  not  to  cut,  or  tear, 
the  wood,  as  is  the  case  with  those  which  have  projecting  points,  or 
serrated  edges,  formed  upon  them,  by  means  of  a  cold  chisel,  or  by 
some  analogous  means,  in  the  manner  which  has  been  frequently  re- 
sorted to.  These  spikes  are  also  provided  with  a  secondary  head  be- 
low the  main  head,  but  of  less  size,  over  which  the  wood  will  close, 
and  thus  make  it  adhere  more  firmly. 

Claim. — ^<^What  I  claim  as  constituting  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  forming  of  spikes,  or  nails,  with  offsets, 
or  indentations,  which  offsets,  are  without  sharp,  or  cutting,  edges,  so 
that  when  driven  they  shall  not  injure  the  wood,  but  shall  hold  firm- 
ly, by  the  collapsing  of  the  wood  upon  them.  I  also  claim  the  form- 
ing of  the  secondary  head,  for  the  purpose,  and  in  the  nianner,  set 
forth." 


34.  For  an  improvement  in  the  method  of  Cutting'  Leather  far 
Making  Horse  Collars;  Thomas  Parkinson,  Sparta,  Livingston 
county.  New  York,  July  17. 


ClainL-— ^^  What  I  claim  as  new,  and  desire  to  secure  by  letters  pa- 
tent, is  the  cutting  of  the  leather  which  is  to  constitute  the  coveriag 
of  the  collar,  to  a  pattern  substantially  in  the  manner  of  the  two  piec^ 
represented  in  the  accompanying  drawing,  preserving  in  all  varia- 
tions of  size,  the  relative  proportions  of  the  respective  parts,  as  made 
known.'' 


35.  For  an  improvement  in  the  machine  for  fPorking  and  Pressing 
Butter;  Titus  D.  Gail,  Eden,  Erie  county,  New  York,  July  20. 

^^9  machine  constitutes  an  improvement  which  has  been  added 


Ti*; 


American  Patents  for  July^  with  Remarks.  196 

to  a  patent  granted  on  the  10th  of  October,  1840;  the  original  patent 
is  noticed  in  vol.  ii  of  the  third  series,  page  392.  Instead  of  the  per- 
manent table,  pierced  with  two  holes,  and  provided  with  pistons 
working  from  below,  and  having  a  trough  above  it,  as  in  the  origi- 
nal machine,  the  table  is  made  to  sUde  under  the  trough,  and  is  pro- 
vided with  several  sets  of  holes  and  pistons,  to  receive  and  work  the 
butter. 

Claim. — ^<«What  I  claim  as  constituting  my  improvement  upon 
the  machine  originally  patented  by  me,  is  the  employment  of  the 
sliding  table  and  the  stationary  trough,  constructed  and  operating  in 
the  manner  set  forth,  in  lieu  of  the  apparatus  employed  for  the  same 
purpose  in  the  original  machine,  by  which  the  instrument  is  much 
simplified  in  its  construction,  and  rendered  more  convenient  in  use.'* 


36.  For  an  improvement  in  the  Ring  Chroove  Spinner;  David  Hmi- 
ter.  Laurel  Factory,  Prince  George  county,  Maryland,  July  23. 

In  this  improved  spinner  ring,  with  the  hooks,  or  wires,  through 
which  the  thread  passes,  and  which  carry  it,  is  attached  to  the  lower 
ends  of  the  flyers,  and  works  either  in  a  circular  concave,  or  between 
four  grooved  rollers,  instead  of  working  independently  of  flyers,  as 
heretofore. 

Claim. — *«What  I  claim  as  niy  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  construction  of  the  ring  spinner,  when 
attached  to  the  flyer  rods,  in  combination  with  the  circular  concave 
seat,  or  rollers,  in  which  it  turns,  as  described." 


37.  For  improvements  in  the  Sofa  Bedstead;  James  M.  Meschutt, 
city  of  New  York,  July  23. 

This  8o£sL  is  changed  into  a  bedstead  by  stretching  a  sacking  across 
from  the  upper  part  of  the  back  to  a  rail  in  front,  which  is  attached 
to  two  pieces  hinged  to  the  upper  part  of  the  two  front  pillars,  and 
folding  on  to  them,  and  these,  when  closed  down,  form  the  ornamen- 
tal part,  or  facing,  of  the  pillars.  There  is  a  brace  hinged  to  the  front 
rail,  for  the  purpose  of  stretching  the  sacking  when  the  frame  is 
thrown  up. 

Claim. — ^<I  am  aware  that  a  patent  has  been  granted  for  a  sofa 
bedstead,  on  the  principle  of  the  cot  bedstead,  in  which  a  frame, 
hinged  to  the  front  of  the  sofa,  is  employed,  and  I  do  not  therefore 
simply  claim  the  employment  of  a  frame,  hinged  to  the  front  of  the 
sofa;  but  what  I  do  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  adaptation  of  an  extra  frame  to  thie  front  of  the 
common  sofa,  connected  by  hinges  to  the  tops  of  the  pillars,  and  sup- 
ported at  the  extremities  by  the  legs,  in  combination  with  the  brace 
which  slides  through  the  front  rail  when  the  extra  frame  and  legs 
fold  down  against  the  pillars  and  front  rail  of  the  sofa,  for  the  purpose, 
and  in  the  manner,  specified." 
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38.  For  a  Compound  to  he  used  in  the  Cure  of  SyphiUsj  ^.;  Silas 
Thurman^  Lincoln,  Kentucky,  July  23. 

The  compound  which  is  the  subject  of  this  patent  is  to  effect  the 
cure  of  syphilis,  gonnerhcBa,  buboes,  gleet,  leuchorhea,  &c.  The  re- 
cipe is  as  follows:  ^<  Take  12  lbs.  green  poke  root,  which  is  to  be  cat 
small,  and  boiled  in  16  gallons,  [water  we  suppose,]  until  reduced  to 
half  a  gallon;  let  this  cool,  and  press  and  strain  it  This  constitutes 
the  first  portion  of  the  tea.  For  the  second,  take  7  oz.  dry  sarsapa- 
rilla,  put  half  of  this  into  3  pints  of  whiskey,  and  let  it  remain  until 
the  strength  is  extracted.  Then  take  12  oz.  cedar  tops;  the  half  por- 
tion of  sarsaparilla;  rattle  weed,  4  Oz.  of  the  root;  and  half  a  pound  of 
sumach,  and  put  them  into  16  galls,  of  water,  and  boil  down  to  half 
a  gallon.  Add  this  to  the  first  tea,  together  with  the  extract  of  sar- 
saparilla in  whiskey,  and  it  is  fit  for  use.  For  syphilis^  take  2i 
drachms  of  sulphur,  night  and  morning;  take  epsom  salts,  also,  to 
keep  the  bowels  open,  and  every  morning,  noon,  and  night,  take  3  oz. 
of  the  tea.  Get  bled  every  few  days,  until  the  blood  becomes  of  a  pure 
and  natural  color.''  <<In  any  common  case  of  all  the  above  described 
diseases,  ten  or  twelve  days  will  effect  a  perfect  cure,  unless  calomel 
has  been  taken,  then  it  will  require  longer."  <^  Calomel  is  prohibited 
in  all  cases;  but  in  cases  of  syphilis,  the  ulcers  must  be  greased  every 
time  after  washing,  with  red  precipitate;  [ointment,  probably.] 

<^  What  I  claim  as  my  discovery,  and  desire  to  secure  by  letters  pa- 
tent, is  the  compound  formed  by  the  above  described  ingredients  and 
process;  using  for  that  purpose  a  smaller  or  greater  quantity  of  the 
same  ingredients,  to  make  a  smaller  or  greater  quantity  of  tlie  com- 
pound." 

As  may  well  be  supposed  from  the  general  texture  of  the  forego- 
ing description,  the  original  specification  displays  an  abuadant  lack 
of  knowledge  upon  the  subject  to  which  it  refers,  and  we  realty  think 
the  application  was  one  which  ought  not  to  have  received  the  sanc- 
tion of  the  seal  of  the  patent  office.  The  compound  is  analogous  to 
such  as  have  been  frequently  made,  and  offers  no  substantial  novelty, 
whilst  the  effect  claimed  to  be  produced  by  it,  will  not  be  attained, 
and  proceeds  from  entire  ignorance  of  medical  science.  It  is,  there- 
fore,  like  most  patented  medicines,  a  fraud  upon  the  public 


39.  For  an  improved  Measure  for  Liquids;  John  S.  Tough,  Balti* 
more,  Maryland,  July  23. 

The  lower  part  of  the  measure,  above  referred  to,  is  to  be  funnel 
shaped,  and  provided  with  a  valve,  or  spigot,  which,  when  opened, 
permits  the  liquor  to  escape  into  any  vessel,  without  the  trouble  of 
pouring  out,  and  using  a  separate  funnel.  The  instrument  is  divided 
into  sections  of  different  diameters,  each  diameter  forming  a  measure 
of  differ^it  capacity. 

ClainL-«-^What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  combining  with  the  ordinary  measure  for  liquids,  a 
funnel  governed  by  a  spigot,  or  valve,  for  allowing  the  liquid  to  be 
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let  off,  as  set  fbitb;  and  also  the  combining  two  or  more  of  the  com- 
mon measures  for  liquids  in  one  piece/' 


40.  For  an  improvement  in  the  booking  Stove,  called  the  *<  Franklin 
Economy  Cooking  Stove;"  Mathew  Stewart,  Jr.,  Philadelphia, 
Pennsylvania,  July  23.^ 

This  stove  contains  a  reflecting  oven,  the  form  of  whldi  is  t|iat  of 
two  truncated  pyramids,  united  at  their  bases,  the  inclined  surfaces  be- 
ing intended  to  concentrate  the  heat  in  the  centre.  Each  end  of  the 
oven  is  attached  to  a  semi-cylindrical  furnace,  the  diords  of  which  are 
towards  the  centre  of  the  oven.  Over  the  furnaces  there  are  open- 
ings for  smoke  pipes,  and  for  cooking  utensils. 

ClaimL — ^^No  claim  is  made  to  the  combination  of  an  oven  with  a 
furnace,  or  heater,  at  each  end  of  it;  but  what  I  do  claim,  and  desire 
to  secure  by  letters  patent,  is  the  peculiar  construction  of  the  heat  re- 
flecting oven,  as  described,  in  combination  with  the  two  semi-circular 
stoves,  with  funnel-shaped  caps,  for  saving  fuel  and  cooking  expedi- 
tiously, as  before  described." 


41.  For  an  improvement  in  the  Mill  for  Manufacturings  Flour;  An- 
drew D.  Worman,  Fredericktown,  Maryland,  July  23.. 

The  middlings,  which  are  to  be  mixed  with  the  fresh  ground  chop 
from  the  burs,  are  put  into  a  hopper  prepared  for  that  purpose,  which 
hopper  is  so  placed  that  the  middlings  contained  in  it  shall  be  con- 
ducted from  It  into  the  spout,  or  trough,  in  which  the  elevators  are 
carrying  Qp  the  fresh  ground  wheat  to  the  hopper  boy;  and  to  the 
hopper  containing  the  middlings  is  appended  a  shoe  and  a  sliding 
shutter,  in  the  ordinary  way,  for  the  purpose  of  regulating  th0  feed 
from  them.  In  this  way  the  middlings  will  be  perfectly  and  equally 
distributed  and  mixed  among  the  fresh  ground  chop,  and  will  be,  in 
this  state,  carried  through  the  respective  processes  to  which  the  flour 
is  subjected,  until  it  i&  ready  to  be  packed. 

Claim.— ^<  What  I  claim  as  constituting  my  invention,  and  desire  to 
secure  by  letters  patent,  is  an  improvement  in  the  process  of  manu-r 
facturing  flour,  by  conducting  the  middlings  into  the  trough  of  the 
elevators,  by  means  of  a  spout  leading  into  it,  and  governing  the  feed 
by  a  hopper  and  shoe  coostructed.in  the  usual  manner,  so  that  said 
middlings  shall  become  equally  and  intimately  mixed 'with  the  flour, 
and  will,  in  the  subsequent  steps  of  the  process,  be  entirely,  or  nearly 
3o>  brought  into  «the  state  of  superfine  floiir.^^ 


42.  For  an  itnprovement  in  the  Cotton  Gin;  Lewis  G.  Sturdevant, 
Delaware,  Delaware  county,  Ohio,  July  23. 

*  • 

In  the  cotton  gin  which  is  the  subject  of  this  patent,  instead  of  the 
cylinder  of  saws  ordinarily  employed,  there  is  a  cylinder,  the  surface 
of  which  i&  covered  with  fine  teeth,  and  over  this  there  is  another 
cylinder,  provided .  with  beaters^  consisting  of  strips  of  iron  placed 
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edgewise,  and  extending  from  end  to  end  thereof,  ifai  these  leTolTe, 
the  beaters  on  the  upper,  are  brought  neariy  mto  contact  with  the 
teeth  on  the  lower,  Gylinder,  the  space  between  them  being  merely 
i^uch  as  will  allow  the  fibres  of  cotton  to  pass,  whilst  the  seeds  aie 
beaten  bacl^;,  and  separated  from  the  fibres  by  the  action  of  the  beat- 
ers. The  cotton  is  Co  be  removed  from  the  teeth  by  a  l^ush  cyUnder, 
in  the  usual  manner. 

eiaim. — f' What  I  claim  as  new,  and  desire  to  secure  by  letten  pa- 
tent, is  the  separating  the  cotton  from  the  seed,  by  the  combined  ope- 
ration  of  a  cylinder  covered  with  fine  teeth,  formed  in  the  manner  of 
eaw,  or  rasp,  teeth,  and  of  a  beater  cyUnder,  arranged  and  openting 
as  herein  set- forth;  the  other  parts  of  the  gin  being  constructed  in  the 
usual  manner,  I  also  claim  the  forming  of  the  toothed  cylinder,  by 
winding  around  it  a  cyMndrical  coil  of  wiie,  prepased  uid  cut  with 
teeth,  as  described.^' 


43.  For  an  improvement  in.  a  Surgical  Instrument  called  the  Spi- 
culum  Jlnis  Joseph  T.  Pitney,  Auburn,  Cayuga  county.  New 
York,  July  23. 

That  portion  of  the  patented  speculum  ani  which  is  to  ent^  the 
rectum,  consists  of  two  blades  which  are  convex  on  their  outer,  and 
concave  on  their  inner,  surfaces;  they  are  made  tapering,  or  corneal, 
diminishing  in  size  from  the  handles  to  their  outer  ends.  The  edges 
of  this  part  are  carefully  rounded  off,  and  made  perfectly  smooth. 
These  blades  are  attached  to  forceps  handles,  the  two  portions  stand- 
ing at^an  angle  of  about  one  hundred  and  twenty  degrees,  more  or 
less,  with  each  other ;  through  one  of  the  handles  passes  a  set  screw, 
by  which  the  blades  may  be  more  gently,  opened,  and  retained  in  any 
position. 

Claim.—-^^  I  hereby  declare  that  I  elaim,  as  of  my  invention,  the 
manner  in  which  I  have  formed  and  combined  the  respective  parts; 
that  is  to  say,  I  claim  the  forming  of  a  speciUum  ani  with  taperingj 
or  conical,  blades,  united  at  their  larger  ends  to  forceps  handles,  stand- 
ing at  a  suitable  angle  with  the  blades,  to^dmit  of  the  ready  inspec- 
tion of  the  parts,  and  furnished  with  a  set  screw  to  regulate  the  open- 
ing of  the  blades,  by  which  combination  and  arrangements  of  its  fMirts, 
the  instrument  is  rendered  more  effective,  and  more  convenient  in 
use,  than  such  as  have  been  heretofore  made  for  the  same  purpose." 


44.  For  an  improvement  in  the  Mill  fori€hramilating Com,  Powder^ 
Barky  4-c;  Increase  Wilson,  Jf ew  London,  Ckmnecticut,  July  23. 

The  mill  which  is  the  subject  of  this  paient,  purports  to  be  an  io- 
provement  on  the  ordinary  cyJhidermilL  It  consists  of  two  cyluHien» 
differing  in  diameter^  and  revolving  widi  different  velocities.  Angu- 
lar grooves  are  turned  around  these  cylinders^  and  upon  the  project 
angle  of  each,  teeth  are  fonoed,  and  the  toothed  pupojections  on  one 
of  the  cylinders,  are  reeeiyed' within  the  grooves  in  the  other. 

Claim. — *< WhatI claim Bs mjr ijQyention, and  desire  to  eecore  by 
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letters  patent,  is  the  peooliar  manner  of  airanging  the  cylinders,*  so  as 
to  have  the  cutters  on  each  cylinder  enter  and  run  in  the  scores,. or 
spaces,  in  the  other  cylinder,  as  descnbed/' 


45.  For  an  improvement  in  the  Smut  Maehiney  for  cleaning  Grain; 
Samuel  Bentz,  Boonsboro,  Washington  county,  Maryland,  July  23. 

Within  a  perforated  cylindrical  case,  armed  with  beaters  on  the  in- 
side, are  two  sets  of  beaters,  one  within  the  other,  which  turn  in  oppo- 
^te  directions.  The  axes  of  these  beaters  are  horizontal.  The  grain  is 
fed  in  through  an  opening  at  the  top,  and  passes  out  through  an  open- 
ing at  the  bottom;  and  in  falling,  it  is  met  by  a  strong  horizontal  current 
of  air  from  a  fan,  which  carries  off  all  the  lighter  matters  leaving  the 
grain  to  fall  through  an  aperture  in  the  lower  part  of  the  air  trunk, 
below  that  in  the  lower  part  of  the  perforated  case. 

ClaiuL — ^'What  I  daim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  o{  the  cylinders  of  beaters,  the  one 
set  of  beaters  revolving  within  the  other  set,  in  contrary  directions, 
in  an  armed  perforated  cylindrical  case;  in  combination  with  the  fan, 
trunk,  and  gearing;  arranged  in  the  manner  set  forth,  for  separating 
smut,  white  caps,  hulls,  chaff,  and  aU  kinds  of  impurities,  from  the 
several  kinds  of  gmin  which  the  machine  is  adapted  to  clean.'' 


46.  For  an  improvement  in  the  ^  Universal  MUl;^'  James  Bogardus, 
city  of  New  York,  July  29. 

The  inill  upon  which  this  is  an  impiovement  was  patented  by  Mr. 
Bogardus  on  the  18th  of  January,  1832,  and  is  noticed  in  this  Journal 
vol  X,  2nd  series,  page  34.  By  reference  to  this  notice  its  general 
construction  will  be  ascertained,  and  the  subjoined  claim  designates 
the  improvement. 

Claim.— ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  in  combination  i^ith  the  manner  of  placing  the  upper 
stone,  or  plate,  a  little  off  the  centre  of  the  lower  stone,  or  plate,. (which 
I  have  already  patented,)  is,  firstly,  the  construction  and  use  of  one  or 
more  circular  grooves  in  either  one,  or  in  both,  of  the  stones,  or  plates, 
as  before  described,  or  in  any  other  manner  substantially  the  same, 
to  accelerate  the  feeding,  and  to  produce,  besides  the  hulling  or  grind- 
ing action,  a  cutting  action  like  that  of  shears.  Secondly,  the  combi- 
nation of  the  upper  shaft  with  the  upper  stone,  or  plate,  in  the  man- 
ner hereinbefore  described,  or  in  any  other  manner  substantially  the 
same,  to  operate,  in  combination  with  other  parts  described,  for  the 
purposes  of  hulling  seeds,  grinding  drugs,  paints,  dye  stu£b,  bread 
stums,  &c.;  or  cutting  fruits,  &c." 


47.  For  an  improvement  in  the  form  of  the  Harpoon  for  taking 
fFAa/<es/.  William  Carsleys,  New  Bedford,  Bristol  county,  Massa- 
chusetts, July  29*  # 
The  flukes,  or  barbs^  of  the  harpoon.above  designated^  are  to  be  so 
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twisted  as  that  after  beii^  throwiiy  it  shaU,  on  entering  the  body  of 
the  animaiy  cot  its  way  in  an  oblique  or  spiral  direction. 

Claim. — ^<<Wbat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  twisted  form  of  the  barbs,  or  flukes,  of  the 
harpoon." 

48^  For  an  improvement  in  Self-Getting  Saw  Mill  Dogs;  Linns  Tale, 
'  Newport,  Herkimer  county,  New  York,  July  29. 

The  bale  of  the  improved  dog  is  jointed  to  the  upper  part  of  a  slid- 
ing nut,  which  is  made  in  two  parts,  an  upper  and  a  lower  plate, 
bolted  together.  These  two  plates  at  their  junction  embrace  two 
ways  on  which  they  slide.  The  screw  that  passes  through  this  nut 
has  on  its  outer  end,  beyond  the  end  of  the  head  block,  a  ratchet 
wheel  permanently  attached  to  it^  and  outside  of  this  a  hand  lever, 
with  a  hand  to  catch  into  the  notches  of  the  ratchet  wheel,  for  the 
purpose  of  turning  the  screw  to  set  the  log;  and  outside  of  the  said 
hand  lever,  and  turning  freely  on  the  stem  of  the  screw^  is  an  elbov- 
lever,  one  arm  of  which,  by  means  of  a  pin  projecting  from  its  side, 
acts  upon  the  hand  lever,  and  thus  upon  the  screw  and  dog,  and  the 
other  strikes  against  a  pin  attached  to  the  floor,  as  the  carriage  reaches 
the  end  of  its  course,  by  which  the  whole  is  put  in  motion,  and  the 
log  set  for  the  next  cut. 

Claim. — **  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  not  the  principle  of  the  screw,  hand  lever,  notched 
wheel,  or  iron  band,  as  others  of  a  different  form  have  been  used; 
but  what  I  do  claim  is,  first,  the  nut  in  combination  with  the  wrought 
iron  dog,  as  herein  described.  Second,  the  self-setting  lever  in  com- 
bination with  the  hand  lever,  notched  wheel,  and  screw,  for  the  pur- 
pose, and  in  the  manner,  specified.''  ^ 

49.  For  a  method  of  Biaking  Knobs  for  Doors^  Locks,  fyc;  John  G. 
.  Hotchkiss,  John  A.  Davenport  and  John  W.  Quincy,  city  of  New 

York,  July  »9. 

Claim. — «*What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manufacturing  of  knobs  of  potters'  clay,  or  any 
kind  of  clay  i^sed  in  pottery,  and  shaped  and  finished  by  moulding, 
turning,  burning,  and  glazing;  and  also  of  porcelain." 

50.  For  an  improvement  in  the  machine  for  Cutting  Screws  on  ihi 

Rails  of.  Bedsteajis;  Joel  Thompson,  Cynthiana,  Harrison  countf, 

Kentucky,  July  29. 

The  machine  above  named  is  a  modification  of  one  in  general  use, 
for  cutting  the  screws  on  the  ends  of  bedstead  rails,  and  consists  of  a 
stock  attached  to  a  standard,  which  has  the  usual  Y  cutter?  for  cut- 
ting the  threads;  and  forward  of  this  there  is  a  guide,  consisting  of  &d 
aperture  of  sufficient  size  to  receive  the  body  of  the  rail,  so.as  to  in- 
sure the  cutting  of  the  threftls  concentric  with  the  body  of  the  mil. 
In  the  stock  there  i^  a  gauge^  which  fits  into  a. mortise  in  said  stock, 
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and  is  joined  to  it,  and  against  this,  when  dropped  down  the  shoulder 
of  the  rail  bears  before  the  stock  screw,  by  wluch  the  rail  is  turned, 
is  attached  to  the  rail,  so  as  to  insure  the  cutting  of  the  screw  <xi  each 
end  of  the  rail  to  the  same  point  There  are  two  guide  apertures, 
and  an  equal  number  of  cutters  and  gauges,  one  set  for  a  right,  and 
the  other  for  a  left,  hand  screw. 

Claim. — ^<The  invention  claimed,  and  desired  to  be  secured  by  let- 
ters patent,  consists  in  the  arrangement  of  the  stock  in  combination 
with  the  guide  apertures,  made  of  smfficient  capacity  to  receive  the 
body  of  the  rail,  and  the  gauges  in  said  stock  in  the  standard,  for  de- 
termining the  true  position  of  the  rail  in  cutting  the  right  and  left^ 
screws  thereon,  as  set  forth." 


51.  For  an  improvement  in  the  Maniifacture  qf  Buttons;  Thomas 
Prosser,  Paterson,  Passaic  county.  New  Jersey,  July  29 — anti^t* 
ed  January  29, 1841. 

The  buttons  which  are  the  subject  of  this  patent  are  to  be  formed 
of  clay,  or  other  earthy  materials,  and  metallic  oxides,  such  as  are 
now  commonly  used  by  potters  in  domestic  earthenware;  they  are  to 
be  made  in  metallic  moulds,  in  which  the  materials  are  compressed 
with  considerable  force. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manufacture  above  mentioned,  consisting  of  but- 
tons formed  of  compressed  clay,  or  other  earth  materials,  as  set  forth." 

52.  For  an  improvement  in  the  mode  of  Combining  Levers  and 
Springs,  to  sustain  the  bodies  of  Wagons  and  other  Carriages; 
Elihu  Ring,  Trumansburg,  Tompkins  county,  New  York,  July  29. 
(See  Specification.) 

59.  For  an  improvement  in  the  manner  of  constructing  and  appl]ring 
the  Springs  used  as  Bumpers  and  Draught  Springs^  in  Railroad 
Cars,  &c.;  Fowler  M.  Ray,  Cattskill,  Greene  county,  New  York^ 
July  29. 

The  improved  springs  consist  of  flat  and  straight  leaves,  or  plates, 
of  spring  steel,  >here  being  two  or  more  leaves,  either  of  equal  or  of 
unequal  leng^,  and  so  placed  as  to  stand  across  the  frame  of  the  car, 
from  side  to  side,  where  they  are  received  in  pockets,  the  sides  of 
-which,  towards  the  springs,  are  so  curved  ^s  that  under  an  increased 
pressure  the  points  of  bearing  are  gradually  approaching,  and  thus 
increasing  the  rigidity  of  the  spring. 

Claim. — <<  What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  combining  of  springs  composed  of  straight  leaves,  or  plates, 
of  steel,  in  the  manner  set  forth,  with  pockets  curved  at  their  sides,  in 
such  a  manner  as  that  the  flexure  of  said  springs  shall  cause  them  to 
diminish,  progressively,  in  their  effective  length,  and  consequently  to 
increase  in  their  power  of  resistance.  I  claim,  in  combination  with 
said  springs  and  pockets,  so  constructed  and  arranged,  the  employ* 


M2  Mechanics'  Register* 


ment  of  the  curved  check  pieces,  to  co-operate  with  the  curved  pock- 
ets whea  the  leaves  are  all  of  one  lengUi.  I  claim^  also^  the  substi- 
tution for  said  check  pieces,  and  the  combining  with  the  long  leav^ 
which  extend  to  the  bottom  of  the  pockets,  such  number  of  shorter 
leaves  as  may  be  found  necessary,  and  in  the  manner  herein  describ- 
ed." 


54.  For  an  improvement  in  the  Portable  Saw  Mill;  James  C.  Mayo, 
Columbia,  Fluvanna  coimty,  Virginia,  July  29. 

In  this  improved  mill  the  log  is  stationary,  and  the  frame  in  which 
the  saw  works  moves  up  thereto,  it  being  made  to  slide  forward  for 
that  purpose.  A  rack  attached  to  the  movable  frame  passes  orer  a 
pinion  on  the  axle  of  a  ratchet  wheel,  giving  motion  to  it  in  the  same 
manner  that  the  carriage  of  the  common  mill  is  actuated.  The  sav, 
instead  of  being  strained  in  a  saw  frame,  is  attached  at  its  upper  end 
to  a  block  which  slides  in  ways,  and  at  its  lower,  to  a  crank  which  is 
actuated  by  a  belt  that  passes  around  a  drum  on  the  shaft  of  the 
crank,  and  also  around  a  drum  at  each  end  of  the  frame. 

Claim. — ^«<  What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  particular  combination  and  arrangement  of  the  respective 
parts  thereof,  as  set  forth — ^that  is  to  say,  I  claim  the  described  man- 
ner of  combining  the  saw  with  the  sliding  frame;  the  crank  to  wbuh 
the  lower  end  of  the  saw  is  attached  having  its  bearings  in  said  slid- 
ing frame,  and  the  sliding  frame  being  made  to  embrace  the  ^de 
pieces,  and  being  otherwise  combined,  and  arranged,  and  actuated,  in 
the  manner  set  forth.  I  am  aware  that  a  saw  has  been  actuated  di- 
rectly by  a  crank  at  its  lower  end,  and  that  a  saw  has  also  been  made 
to  move  up  towards  the  log  by  means  of  a  sliding  frame;  but  these 
have  not  been  used  in  combination  with  each  other,  and  I  therefore 
limit  my  claim  to  this  combination,  imder  the  arrangements  snbstan- 
tially  as  above  described." 

55.  For  improvement  in  Fire  ^rms;  Charles  Lewis  Stanislas  Baion 
•    Hettrteloup>  a  subject  of  the  King  of  the  French,  July  29. 

The  fire  arms  which  are  the  subject  of  this  patent  are  of  the  percos- 
sion  kind.  The  compound  employed  for  priming  is  contained  in  a  small 
flattened  lead  tube;  this  priming  tube  is  placed  within  a  covered  chaimel 
made  in  the  under  side  of  the  stock,  and  from  this  it  passes  into  a  chan- 
nel made  in  the  lock  plate,  which  is,  for  that  purpose,  made  longer  than 
usual,  and  attached  to  the  under  side  of  the  stock.  This  plate  has  a 
large  chamber  made  in  it,  in  which  the  explosion  of  the  primingi^^) 
takes  place.  The  continuous  primmg  is  carried  forward,  at  every  re- 
loading, by  a  cog  wheel,  which  is  turned  by  the  thumb,  the  priming 
being  pressed  up  against  the  cogs  by  a  flat  spring.  At  each  discharge, 
a  piece  of  this  priming  is  cut  off,  by  a  cutter  attached  to  the  cock,  is 
carried  to  the  touch  hole,  and  is  there  exploded,  by  the  hammer. 

CIainL*-^<  What  I  claim,  and  desire  to  secure  by  letters  patent,  is,  first 
the  making  of  the  large  plate  so  as  to  adapt  it  to  the  reception  of  the 
*^3echaQism  which  moves  the  continuous  priming,  also  making  therein 
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the  chamber  to  receive  the  smoke,  or  .deposit,  caused  by  the  ignited 
powder,  in  order  that  it  shall  not  injure  the  different  parts  of  the  lock^ 
which  large  plate  also  presents  the  peculiar  characteristics  of  contain- 
ing within  itself  the  hole  to  receive  the  axis  of  the  cock,  the  recep-. 
tacle,  or  channel,  for  the  priming,  the  chamber  to  receive  the  smoke, 
and  the  spitter,  all  within  the  same  solid  piece  of  metal,  so  that  the 
distances  between  the  various  parts  of  the  machinery  herein  describ- 
ed, being  always  fixed  and  invariable,  the  action  of  the  parts  shall 
not  admit  of  any  variation;  all  as  described.  Secondly,  the  making 
of  a  covered  channel,  for  confining  the  continuous  priming  between 
the  barrel  and  the  stock,  in  the  stock  before  the  lock,  from  which  it 
can  be  drawn  towards  the  touch-hole;  and  m  combination  therewith, 
the  priming  conducting  spring,  which  presses  the  priming  towards  the 
wheel;  the  wheel  for  moving  it  forward,  or  backward,  and  fixing  it, 
all  as  hereinbefore  described.  Thirdly,  the  compressor  with  two 
shields  which  is  fastened  to  the  lock,  in  the  mode,  and  for  the  purpose, 
specified.'' 

6^,  For  an  improvement  in  the  mode  of  Propelling  Ships,  Boats, 
and  other  Vessels;  Elisha  F.  Aldrich,  city  of  New  York,  July  30. 

In  this  improved  mode  of  propelling  boats,  &c.,  the  wheels  are 
constructed  with  permanent  radial  paddles,  the  ends  of  which  but 
against  the  rims  of  the  wheels,  so  that  the  principal  part  of  the  wa- 
ter against  which  the  paddles  act  has  to  pass  in  between  them,  through 
the  space  between  the  inner  periphery  of  the  rims  and  the  centre,  or 
hub,  and  is  forced  out  by  centrifugal  power  against  the  water  back 
of  the  wheel — thus  impelling  the  boat  forward.  The  wheels  con- 
structed in  this  manner  are  placed  either  in  hollow  trunks,  or  cases, 
within  the  vessel,  or  in  similar  cases  built  outside,  and  open  at  the 
bottom,  the  wheels  projecting  below  the  bottom  of  the  trunks,  or 
cases — or  they  may,  it  is  said,  be  placed  horizontally,  and  act  on  the 
water  at  the  sides  of  the  vessel. 

Claim. — <<What  I  claim  as  my  invention,  and  desire  to  secure*  by 
letters  patent,  is  the  method  of  propelling  ships,  boats,  and  other  ves- 
sels, by  means  of  wheels  that  receive  water  at  the  centre,  or  any  dis- 
tance from  the  centre,  and  throw  it  out  at  the  periphery  by  the  action 
of  the  centrifugal  force,  as  herein  described.  I  also  claim  the  mode 
described  and  set  forth  of  constructing  wheels  to  be  applied  to  ves- 
sels for  the  propulsion  of  the  same,  the  wheels  to  revolve  vertically  or 
horizontally;  and  I  claim,  also,  the  mode  of  placing  the  wheels  nearly, 
or  quite,  as  low  as  the  bottom  of  the  vessel,  to  revolve  within  cases 
attached  to  the  sides  of  the  same,  as  described." 


57.  For  an  improvement  in  the  machine  for  Planting  Cotton  Seed; 

R.  S.  Thomas,  Bennetsville,  Marlborough  District,  South  Carolina, 

July  SO. 

The  bed  piece  of  this  machine  rests  on  the  ground,  and  is  provided 
with  a  piece  like  a  keel  forward  of  the  seeding  roller,  for  making  the 
funow;  that  p(nrtionof  the  bed  piece  which  as  back  of  the  seeding  roller 


r 
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is  hinged  to  the  forward  part,  so  as  to  yield  in  passing  over  stones,  &c. 
The  seeding  roller  is  made  with  ridges,  or  points,  between  the  exca- 
vations for  the  seeds,  for  the  purpose  of  agitating  them  to  insure  their 
falliAg  into  the  excavations.  This  roller  is  carried  round  by  two 
wheels  on  its  axle,  which  run  on  the  ground.  The  hopper  rests  freely 
on  the  seeding  roller,  that  part  of  its  surface  which  rests  on  said 
roller  being  covered  with  leather,  or  other  yielding  substance. 

Claim. — ^'What  I  claim  as  new  and  desire  to  secure  by  letters 
patent,  is  the  manner  of  constructing  the  seeding  roller  with  alternate 
ridges,  or  points,  and  excavations  for  the  reception  of  the  seed  to  be 
planted;  the  ridges,  or  points,  operating  as  agitators  to  keep  the  seed 
in  motion,  and  cause  it  to  fall  into  the  excavations.  I  am  aware  that 
agitators  have  been  frequently  used  within  a  hopper  in  seeding  ma- 
chines, but  these  have  been  constructed  in  a  manner  much  more  com* 
plex  than  that  employed  by  me,  which  method  is  perfectly  effective 
and  simple,  not  requiring  any  additional  moving  parts.  I  claim  the 
manner  of  forming  the  bed  piece  in  two  parts,  the  rear  part  being 
hinged  to  the  forward  portion  in  the  manner  described,  and  for  the 
purpose  of  covering  the  seed  that  has  been  planted,  and  this  I  claim 
in  combination  with  the  ridge,  or  keel  piece,  for  forming  and  prepar- 
ing the  furrow,  said  keel  piece  extending  along  the  bottom  of  the  bed 
piece.  I  also  claim  the  forming  the  bearing  of  the  hopper  upon  the 
planting,  or  seeding  roller,  by  means  of  a  piece  of  leather,  or  other 
elastic  material,  in  the  manner  set  forth." 


^.  For  an  improved  manner  of  constructing  the  Grates  qf  Kdm, 

used  for  burning  lime  for  the  manufacture  of  Potash,  or  of  Sah; 

William  B.  Hill,  Bellevue,  Eaton  county,  Michigan,  July  30. 

Claim. — «What  I  claim  as  new  and  desire  to  secure  by  letters 

patent,  is  the  forming  the  combined  bars,  or  fire  supports,  arranged  as 

described,  in  part  of  metal,  and  in  part  of  fire-proof,  earthy  compound, 

substantiaUy  in  the  manner,  and  for  the  purpose,  described;  and  the 

combining  of  said  compound  fire  supports  with  each  other  by  means 

of  a  suitable  frame,  and  of  a  rod,  or  bar,  to  which  the  swinging  edges  of 

each  of  them  is  jointed,  for  the  purpose  of  opening  or  closing  them  in 

any  required  degree,  by  which  means  the  draught  may  be  regulated^ 

and  ashes,  or  other  matter,  may  be  readily  discharged. '^ 
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Specification  of  a  Patent  granted  to  Elihu  Ring,  of  Trumansburg^ 
Tompkins  county ^  state  qf  New  York^  for  (Graduating  Spring 
for  Carriages.     Granted  July  29, 1841. 

To  all  whom  it  may  concern:  be  it  known  that  I,  Eiiihu  Riog^  o^ 
Trumansburg,  in  the  county  of  Tompkins,  and  state  of  New  York, 
have  invented  a  new  and  improved  mode  of  combining  springs  and 
levers,  and  of  applying  them  so  as  to  sustain  the  body  of  a  wagoSf 
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or  other  kind  of  carriage,  and  its  load,  in  an  adrantageous  manner, 
they  being,  by  their  peci^iai  construction,  capable  of  being  adapted 
to  the  amount  of  the  load  which  they  are  intended  to  sustain;  and  I  - 
do  hereby  declare  that  the  following  is  a  full  and  exact  description 
thereof: 

These  combined  springs  and  levers  may  be  arranged  in  various 
ways  without  changing  the  nature  of  their  combination  and  action, 
which  combination  and  action  are  clearly  exemplified  in  the  follow- 
ing drawing.  In  this,  A,  A,  are  the  timbers  upon  which  the  wagon 
body  is  to  rest,  and  which  are  framed  together  by  means  of  the  longi- 
tudinal timbers,  B,  B,  which  may  be  denominated  the  upper  spring 
bars.  The  pieces  C,  C,  sustain  the  axles,  and  an  connected  together 
by  the  longiiudinal  piece,  or  perch,  D,  D.  Between  the  pieces  A  and 
C  are  the  elliptic  springs,  E,  E,  which  are  of  the  ordinary  Icind,  and 
are  affixed  in  the  usual  manner.  When  the  load  is  light,  it  is  princi- 
pally sustained  by  these  springs.  Instead  of  elliptic  springs,  others 
of  any  of  the  known  kinds  adapted  to  the  purpose,  may  be  used.  F 
and  G  constitute  a  connected  lever  and  spring,  which  are  so  com- 
bined as  to  be  readily  adjusted,  so  as  to  exert  a  greater  or  less  degree 
of  force,  as  may  be  desired. 


The  spring  G  rests  against  a  fulcrum  piece,  or  block,  H ;  is  connect- 
ed at  its  outer  end  to  the  lever  F,  by  means  of  the  spring  I,  working 
on  a  joint  pin.  At  its  inner  end  the  spring  G  may  be  drawn  up  by 
means  of  a  screw  nst  and  bolt,  J.  The  lever  F  bears  by  its  outer 
end  upon  a  friction  roller,  K — its  fulcrum  being  the  bolt  L,  which 
passes  through  the  timbers,  B,  B.  The  spring  G  is  necessarily  made 
very  stout,  as  it  is  intended  to  act  under  the  pressure  of  very  heavy 
loads.  A  similar  lever  and  spring  are  seen  in  the  drawing,  as  acting 
on  the  opposite  side  of  the  frame;  and  this  resembles  that  above  de- 
scribed, in  every  particular,  but  stands  in  a  reversed  direction. 

It  will  be  seen,  that  by  this  arrangement  of  the  springs  and  levers 
the  whole  action  may  be  thrown  upon  the  elliptic  springs;  that  the 
levera  and  .^mngs  may  be  lightly  strained  together,  so  as  to  bear  their 
portion  of  the  load  wbwi  it  is  mcreased  somewhat  beyond  that  to 
which  the  elliptic  springs  are  adapted;  or  that  they  may  be  brought 
to  a  high  degree  of  tension  whenever  the  nature  of  the  load  renders 
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it  desirable  that  this  should  be  done.  The  upper  and  lower  portion 
of  the  frame  may  advance  and  recede  with  perfect  freedom,  the  outer 
ends  of  the  levers,  F,  playing  backward  and  forward  npon  the  frk- 
tion  rollers,  the  spring  6  acting  unobstmctedly  by  the  play  of  its  end 
upon  the  jointed  stirrup. 

Having  thus  fully  described  the  manner  in  which  I  combine  and 
arrange  the  respective  parts  of  the  apparatus  used  by  me,  what  I 
claim  therein,  and  desire  to  secure  by  letters  patent,  is  the  combin- 
ing with  the  elliptic,  or  other  springs,  occupying  the  situation  in 
which  they  are  represented — ^the  combined  levers  and  springs,  F  and 
6,  being  so  connected  and  arranged  as  to  operate  substantially  in  the 
manner  herein  set  forth. 

These  springs  and  levers  may  be  increased  in  number;  they  may 
be  placed  in  an  inverted  position,  and  changed  in  form,  without  ma- 
terially changing  their  nature  and  action ;  and  I  do  not,  therefore,  in- 
tend to  limit  myself  in  these  particulars,  but  to  introduce  any  vari- 
ations which  I  may  think  proper,  whilst  the  same  result  is  attained 
by  means  substantially  the  same. 

Emhu  King, 


Practical  &  Theoretical  IHechanics  &  Chemistry. 


Mr.  Mallst's  Processes  for  the  Protection  of  Iron  from  Oxidation 
and  Corrosion^  and  for  the  prevention  of  the  Fouling  of  Ships. 

The  discovery  of  an  effectual  means  of  protecting  iron,  copper,  and 
other  metallic  surfaces,  from  the  injurious  effects  of  exposure  to  at- 
mospheric and  aqueous  influences,  had  long  been  an  object  of  earnest, 
but  nearly  imavailing  pursuit,  as  well  among  men  of  science  as  among 
mere  practicians,  when  the  successful  application  of  iron  to  the  build- 
ing of  ships  gave  suddenly  a  new  impetus  and  great  increase  of  im- 
portance to  the  inquiry.    Sir  Humphrey  Davy  had  found  out  how  to 
save  copper  sheathing  from  corrosion,  by  means  of  zinc  protectors; 
but  subsequent  experience  showed  that,  in  proportion  as  the  copper 
was  thus  electro-chemically  preserved,  it  was  rendered  more  liable  to 
be  fouled  by  the  adhesion  of  animal  and  vegetable  substances--an 
evil  scarcely  inferior  in  magnitude  to  that  of  the  destruction  of  the  cop- 
per itself;  and  farther  than  the  point  so  reached  by  Davy,  science  bad 
not  advanced^  when  the  first  iron  ship  was  launched  into  the  deep. 
Much  was  at  one  time  said  of  certain  patented  processes  of  zindngj 
by  which  it  was  alleged  iron  could  be  so  thoroughly  coated,  as  not  to 
leave  a  speck  unexposed  for  air  or  water  to  act  upon — and*  much  was 
hoped  from  them;  but  one  after  another  they  all  proved  decided 
failures.    In  the  best  zinced  sheets  of  iron  produced  by  these  proces- 
ses, there  were  always  found  a  number  of  spots  which  had  been  left 
bare,  by  the  collection  of  rust  on  which,  the  protective  power  of  the 
zinc,  in  respect  to  the  remainder  of  the  iron,  was  almost  entirely  neu- 
tralized.   Of  « anti-corrosive*'  and  "anti-barnacle"  paints  and  var- 
nishes there  had  been  also  an  abundance,  both  before  and  since  th  e 
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days  of  Davy,  but  not  one  which  could  be  said  to  have  survived  the 
test  of  practice,  or  which  was  not,  more  or  less,  of  an  empirical  char- 
acter. 

So  matters  stood — that  is  to  say,  about  the  time  of  iron  first  coming 
into  extensive  use  for  the  construction  of  ships — ^^when  the  British  As- 
sociation were  induced  to  take  up  the  question,  as  one  of  the  most 
practically  important  of  the  day,  and  to  devote  a  portion  of  their  funds 
to  the  institution  of  a  series  of  experiments  in  relation  to  it,  under  the 
direction  of  Mr.  Robert  Mallet,  of  Dublin,  a  gentleman  eminently 
fitted,  by  practical  habits  and  experience,  as  well  as  by  scientific 
knowledge,  to  do  justice  to  the  task  intrusted  to  him.  The  details  and 
results  of  these  experiments  are  related  in  two  reports  made  by  Mr. 
Mallet  to  the  Association,  and  published  in  their  Transactions:  and 
though  they  go  little  farther  than  to  show  the  defects  of  existing  pro- 
cesses, (that  of  zincing  more  particularly,)  they  must  be  allowed  to 
have  accomplished  a  most  valuable  service,  in  having  cleared  the 
subject  from  the  vast  mass  of  false  science  and  erroneous  practice  by 
which  it  had  become  encumbered. 

Mr.  Mallet,  following  out  the  course  of  investigation  thus  auspicious- 
ly commeuced,  has  since  happily  mastered  all  the  difiiculties  of  the 
case,  and  devised  a  series  of  remedial  processes  with  so  much  of 
science,  and  therefore  of  sufficient  reason,  in  them,  as  to  leave  no  doubt 
on  our  minds  of  their  perfect  efficiency.  To  indicate  briefly  Mr. 
Mallet's  discoveries,  they  may  be  said  to  consist,  ^r^/,  in  a  method 
of  zincing  iron  so  perfectly,  that  not  a  spot  of  the  iron  is,  or  can  be, 
lejfl  unprotected;  second^  in  a  method  of  protecting  iron  and  other 
metals  by  means  of  palladium,  (at  a  moderate  cost,)  which  renders 
them  as  incorrodible  by  air  and  moisture  as  palladium  itself  {pallet 
diutnizingj  it  may  be  called,  with  as  much  propriety  as  we  say,  zinc^ 
ingf  or  gilding,  or  soldering;)  and,  third,  in  a  new  paint,  to  which, 
firom  its  life-destroying  properties,  Mr.  Mallet  has  given  the  name  of 
zoo/agous  paint,  by  the  application  of  which  to  vessels,  whether  of 
wood  or  iron,  or  with  whatever  material  they  may  be  sheathed, y!>ti/- 
ing  is  rendered  impossible.  The  following  details  of  these  processes, 
which  we  have  great  pleasure  ip  being  the  first  to  lay  before  the  pub- 
lic, we  extract  from  Mr.  Mallet's  specification,  which  has  been  just 
enrolled.* 

1.  7%e  Zincing  Process, 

Supposing  the  articles  about  to  be  zinced,  are  plates  and  ribs  of 
iron,  intended  to  be  employed  in  the  construction  of  an  iron  vessel, 
they  are  first  carefully  cleaned  from  all  adhering  oxide.  With  this 
view  they  are  immersed  edgewise  in  a  suitable  vessel  of  wood,  pot- 
tery, stone,  or  lead,  containing  dilute  sulphuric  acid  of  the  specific 
gravity  of  about  1.300  at  60^  of  temperature,  or  dilute  hydrochloric 
acid  oi  the  specific  gravity  of  about  1.060  at  60°  of  temperature,  form- 
ed by  diluting  these  acids  respectively  as  they  are  usually  found  in 
commerce  with  rather  more  than  an  equal  bulk  of  water.  As  it  is  of 
importance  that  the  scales  of  oxide  should  be  detached  as  rapidly  as 
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possible^  the  diluted  acid  should  be  warmed;  and  this  may  be  conve- 
niently effected  by  means  of  a  steam  jacket  round  the  vesselyor  by 
blowing  steam  into  the  acid;  the  acid  vessel,  or  << Cleansing  Bath,"  as 
it  may  be  termed,  should  be  so  constnicted  for  operations  on  a  great 
scale,  that  the  lower  portion  of  the  acid,  and  the  scales  which  are  pre- 
cipitated, can  be  occasionally  withdrawn  to  prevent  waste  of  acid,  or 
the  cleansing  process  from  being  inconveniently  protracted.  The 
iron  must  be  wholly,  not  partially,  immersed,  and  the  bubbles  of  gas 
formed  on  its  surface  must  be  free  to  ascend  in  the  fluid  and  escape. 
As  soon  as  the  scales  of  oxide  have  become  detached,  or  loosened,  the 
articles  are  to  be  removed  from  the  "cleansing  bath,"  thrown  into  or 
washed  with  cold  water,  and  struck  or  hammered  to  shake  off  and  de- 
tach the  scales.  In  the  case  of  flat  boiler  plates,  they  may  be  advan- 
tageously passed  backwards  and  forwards,*  through  the  machine 
known  to  boiler  makers  as  "a  mangle."  The  surfaces  of  the  iron  are 
then  to  be  thoroughly  scoured,  by  hand  or  by  any  suitable  machinery 
with  sand  or  emery,  or  with  pieces  of  grit  stone,  while  exposed  to  s 
small  running  stream  of  water,  until  they  appear  quite  clean  and  of  a 
bright  metallic  lustre.  The  articles  are  now,  before  being  allowed  to 
dry,  to  be  plunged  into  a  "preparing  bath,"  consisting  of  the  follow- 
ing mixture:  A  saturated  cold  solution  of  chloride  of  zinc  is  made  by 
dissolving  zinc  or  its  oxide  in  hydrochloric  acid;  to  this  is  added  an 
equal  bulk  of  a  saturated  cold  solution  of  sal  ammoniac;  and  to  the 
mixed  solutions  as  much  more  sal  ammoniac  in  the  solid  state  is  added, 
as  they  will  dissolve.  Or,  these  solutions  may  be  made  aiui  mixed 
hot,  and  the  solid  sal  ammoniac  then  added,  but  the  addition  of  some 
cold  water  will  then  be  requisite  to  dissolve  the  whole  of  the  salts  so 
formed.  The  bath  may  also  be  formed  of  sulphate  of  zinc  and  sul- 
phate of  ammonia,  or  acetate  of  zinc  and  acetate  of  ammonia,  or  of 
any  other  soluble  salt  of  zinc  and  ammonia  or  salt  of  manganese  and 
ammonia.  The  nitrates  of  zinc  and  ammonia  are  the  least  advanta- 
geous, and  it  is  stated  that  none  answer  the  purpose  so  well  as  the 
chloride  of  zinc  and  sal  ammoniac  first  before  directed  to  be  used. 
No  free  acid  should  be  present  in  these  solutions.  As  soon  as  the  sur- 
faces of  the  immersed  articles  appear  covered  all  over  with  minute 
bubbles  of  gas  they  are  then  in  a  fit  state  for  combining  with  the  me- 
tallic alloy  with  which  they  are  next  directed  to  be  coated;  but  they 
may  be  allowed  to  remain  in  the  preparing  bath  for  any  convenient 
length  of  time  without  injury  or  prejudice  to  the  subsequent  processes. 
The  metallic  alloy  last  referred  to  is  prepared  in  the  following  manner: 
A  quantity  of  zinc  is  melted  in  a  suitable  vessel  ^one  formed  of  pot- 
tery or  stone  is  found  to  answer  best,)  and  when  it  is  in  a  state  effusion, 
mercury  or  quicksilver  is  added,  in  the  proportion  of  202  parts  of  mer- 
cury to  1292  parts  of  zinc  (both  by  weight)  being  in  the  proportion  of 
one  atom  of  mercury  to  forty  atoms  of  zinc,  both  upon  the  hydrogen 
scale.  The  two  metals  are  well  stirred  or  mixed  together  with  a  rod 
of  dry  wood  or  of  iron  coated  with  clay;  and  when  this  has  been  done 
there  is  added  one  or  the  other  of  the  metals  know  to  chemists  and 
others  as  potassium  and  sodium  (the  metallic  bases,  of  which  the  veO 
known  alkalies  potash  and  soda,  are  oxides)  in  the  proportion  of  a 
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pound  or  thereabouts  of  potassium  or  sodium  to  every  ton  weight  of 
the  alloy  of  zinc  and  mercury,  or  in  some  cases  less  will  suffice;  either 
potassium  or  sodium  will  answer  the  purpose,  but  Mr.  IVf  allet  prefers 
the  latter,  as  more  easily  obtained  and  more  manageable.  Whether 
it  is  potassium  or  sodium  which  is  used,  it  is  removed  from  the  naphtha, 
.or  other  fluid  in  which  it  is  customary  to  keep  these  metals  in  order 
to  preserve  them  from  oxidation,  in  small  portions  of  not  mora  than 
lialf  an  ounce  at  a  time,  and  by  means  of  a  small  inverted  cup  of 
wood,  formed  on  the  end  of  a  stick,  thrust  rapidly  below  the  surface 
of  the  alloy  of  zinc  and  mercury,  so  as  to  avoid  any  waste  or  combus* 
tion  of  the  alkaline  metal.  A  triple  alloy  is  thus  formed  of  zinc,  mer* 
cury,  and  sodium  or  potassium,  which  having  been  again  stirred  and 
mixed  with  the  rod  of  dry  wood,  or  of  iron  coated  with  clay,  is  now 
ready  for  covering  or  coating  the  prepared  iron.  The  combination  of 
these  metals  is  facilitated,  and  their  oxidation  on  the  surface  retarded,. 
by  pouring  upon  their  fluid  surface  some  of  the  liquor  of  the  preparing 
bath,  or  strewing  upon  it  some  of  the  salts  dissolved  in  that  liquor  in 
a  dry  state. 

The  plates  or  ribs  of  iron  are  now  to  be  taken  up  out  of  the  prepar- 
ing bath,  permitted  to  drain  for  a  few  seconds,  and  while  still  wet  with 
the  liquor  of  the  preparing  bath,  immersed  in  the  triple  alloy  in  a 
state  of  fusion.  As  soon  as  they  have  acquired  the  temperature  of 
the  bath  of  alloy,  they  are  to  be  withdrawn  from  the  metallic  bath 
edgewise  or  endwise,  when  they  will  be  found  covered  with  a  per* 
fectly  uniform  and  coherent  coat  or  surface  of  the  alloy.  The  affinity 
of  this  alloy  for  iron  is,  however,  so  intense,  and  the  peculiar  circum- 
stances of  surface  as  induced  upon  the  iron  presented  to  it  by  the  pre- 
paring bath  are  such,  that  care  is  requisite  lest  by  too  l(mg  an  immer- 
sion the  plates  are  not  partially  or  wholly  dissolved.  Indeed  where 
the  articles  to  be  covered  are  small,  or  their  parts  minute,  such  as  wire 
or  nails  or  small  chain,  it  is  necessary  before  immersing  them  to  per- 
mit the  triple  alloy  to  dissolve  or  combine  with  some  wrought  iron, 
in  order  that  its  affinity  for  iron  may  be  partially  satisfied  and  thus 
diminished.  At  the  proper  fusing  temperature  of  this  alloy,  which  i» 
about  6S0^  Fahr.  it  will  dissolve  a  plate  of  wrought  iron  of  an  eighth 
of  an  inch  thick  in  a  few  seconds-  No  spiYttering  is  produced  by  the 
immersion  of  the  iron  wet  from  the  preparing  bath  into  the  alloy;  but 
care  is  to  be  taken  that  there  are  no  hollow  places  or  cavities  in  the 
articles  immersed  which  the  alloy  cannot  wholly  fill ;  lest  in  such  case 
steam  may  be  generated  below  thesorfaceof  the  metal,  and  a  danger** 
ous  exploaon  be  thereby  occasioned.  It  is  stated  to  be  desirable  that 
the  melting  vessels  shoi;dd  be  as  deep  and  expose  as  smalt  a  surface 
as  the  nature  of  the  articles  to  be  immersed  will  allow.  At  the  mo- 
ment of  immevsion  of  the  articles,  the  sur&ce  of  the  alloy  is  to  be 
cleansed  of  all  dross  or  oxide  by^  a  wooden  skimmer.  As  soon  as  the 
iron  plates  of  ribsare  withdrawn  from  the  alloy  or  '< Metallic  Bath," 
they  are  to>  be  plunged  into  cold  water  and  well  washed  therein.  The 
surface  of  the  iron  is  now  in  a  condition  permanently  to  resist  corro- 
sion and  oxidation  in  air^  or  in  salt  or  fresh  water. 

All  the  foregoing  operations  are.best  performed  upon  the  plates  or 
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ribs  after  tbey  have  been  bent  and  fitted  to  their  places,  and  the  plates 
have  been  riveted  together  iuto  large  pieces  of  eight  to  ten  feet  square 
or  more.  When  again  put  "into  frame/'  or  placed  in  their  lespectire 
positions  in  the  ship's  hull,  they  are  directed  to  be  united  by  rivets 
countersunk  from  the  outside,  and  consequently  headed  inside  the 
vessel.  The  coimtersunk  heads  of  these  rivets  are  to  be  also  coated 
with  the  triple  alloy  in  the  manner  before  described,  and  tongs  of  iioQ 
are  to  be  provided,  having  a  very  large  mass  of  metal  in  their  jaws, 
between  which  a  hoUow  seat,  of  the  shape  and  size  of  the  counter- 
sunk rivet  head,  is  to  be  formed  to  receive  it.  An  alloyed  rivet  bdng 
seized  by  a  pair  of  such  tongs  may  have  its  point  heated  to  a  rivetiBg 
or  welding  heat  without  injuring  the  coat  of  alloy  upou  its  counter^ 
simk  head;  for  the  heat  is  carried  off  from  tlie  latter  so  fiist  by  the 
contact  of  the  large  mass  of  iron  in  the  jaws  of  the  tongs,  which  are 
to  be  cooled  occasionally,  as  to  prevent  tlie  head  of  the  rivet  becom- 
ing hot  during  the  heating  of  the  point  in  a  common  smithes  fire. 

The  hull  of  the  iron  vessel,  being  thus  completed,  and  wholly 
covered  with  the  alloy,  is  then  to  receive  a  coat  of  varnish  all  over^ 
of  either  of  the  compositions  about  to  be  described*  If  possible,  this 
varnish  should  be  laid  on  with  a  ^atula  or  thin  flexible  blade  of  bon, 
or  some  such  material,  as  a  brush  produces  minute  air  bubbles,  which 
leaves  spaces  uncovered  on  the  drying  of  the  varnish.  The  vamish 
will  dry,  or  get  hard  and  coherent,  at  ordinary  temperatures;  but 
when  practicable,  it  is  desirable  to  expose  it  for  some  hours  to  a  tem- 
perature of  about  300^  Fahrenheit,  which  gives  it  greater  adhesion 
and  durability.  The  iron  surfaces  may  be  warmed  in  succesave  por- 
tions by  heat  radiated  from  <<chauffers"  or  open  fires  of  coke,  or  by 
any  other  convenient  means.  The  varnish  may  be  either  of  a  com- 
position, which  Mr.  Mallet  terms  No.  1,  or  of  another,  which  he  terms 
No.  2.  The  composition  No.  1,  is  formed  as  follows: — Take  50  lbs. 
of  foreign  asphaltum,  melt  and  boil  it  in  an  iron  vessel,  for  three  or 
four  hours;  add  gradually  16  lbs.  of  red  lead  and  litharge  ground  to- 
gether tQ  a  fine  powder  in  equal  proportions,  with  10  imperial  gallons 
of  drying  linseed  oil,  and  bring  all  nearly  to  a  boiling  temperatore. 
Melt  in  a  separate  vessel  eight  pounds  of  gum  anime  (which  needoot 
be  of  the  clearest  or  best  quality ;)  add  to  it  two  imperial  gallons  of 
drying  linseed  oil.  boiling,  and  twelve  pounds  of  caoutchouc  softened, 
or  partially  dissolved  by  coal  tar  naphtha  (as  practised  by  the  makers 
of  water-proof  cloths.)  Mix  the  whole  together  in  the  former  vessel, 
and  boil  gently  until,  on  taking  some  of  the  vamish  between  two 
spatulas,  it  is  found  tough  and  ropy.  When  this  <<body''  is  quite  cold 
it  may  be  thinned  down,  with  from  SO  to  35  gallons  imperial  of  tur- 
pentine, or  of  coal  naphtha,  which  will  make  it  ready  for  use.  Hr. 
Mallet  states  this  to  be  the  best  vamish  he  is  acquainted  with  for  this 
purpose.  It  is  not  acted  on  when  dry  and  hard,  by  any  moderately 
diluted  acid  or  caustic  alkali;  it  does  not  by  long  immersion  combine 
with  water,  and  so  form  a  white,  and  partially  soluble  hydrate,  as  all 
merely  resinous  varnishes  and  all  oti  paints  do;  it  is,  moreover,  so 
elastic,  that  a  plate  covered  with  it  may  be  bent  for  several  times 
without  its  peeling  off.    And,  lastly,  it  adheres  so  fast,  that  flotbiog 
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but  a  sharp  edged  instrument  will  scratch  it  off  the  surface  of  iron. 
The  composition  No.  iS  is  of  a  cheaper  sort,  but  not  quite  so  good. 
Common  coal  or  gas  tar  is  to  be  boiled  in  an  iron  caldron,  at  so  high 
a  temperature,  that  the  smoke  from  it  is  of  a  yellow  dun  colour;  or 
the  tar  is  to  be  caused  to  flow  through  red-hot  iron  tubes.  The  boil* 
ing  passage  through  the  tubes  is  to  be  continued  until  the  residue  is 
a  solid  a^ialtum,  breaking  with  a  pitchy  fracture.  It  is  essential 
that  the  boiling  should  be  carried  on  at  this  high  temperature,  as  the 
permanence  of  the  varnish  in  water  depends  upon  the  tar  having  been 
submitted  to  the  temperature  at  which  naphthaline  is  formed,  by  the 
decomposition  or  breaking  up  of  the  original  constitution  of  the  tar. 
Take  5^  lbs.  of  this  coal  tar  asphaltum ;  melt  it  in  an  iron  vessel :  add 
ten  imperial  gallons,  of  drying  linseed  oil,  ground  with  twenty-five 
pounds  of  red  lead  and  litharge,  in  equal  proportions;  add  to  the  whole, 
v^hen  well  mixed,  and  after  boiling  together  for  two  or  three  hours, 
fifteen  pounds  of  caoutchouc,  softened  or  partially  dissolved  by  coal 
naphtha,  as  before  described;  and  when  coid,  mix  with  from  twenty  to 
thirty  gallons  of  turpentine,  or  coal  naphtha,  which  will  make  the 
varnish  ready  for  use. 

[to  bx  cohtisvxb.] 


TBAKSLATBD  fOB  TSB  JOUBBAL  OT  THX  VBABXUB  IBSTmiTS. 

Fabrication  of  Oasfor  lighting  from  Soapsuds  employedin  cleans- 
ing stuffs.     By  M.  HouzEAU  Muiron. 

A  few  years  ago  the  immense  quantity  of  soap-suds  employed  in 
the  city  of  Rheims  in  preparing  woollen  stuffs  was  entirely  lost.  M. 
Houzeau  Muiron  conceived  the  idea  of  extracting  from  them  the 
fatty  matter,  and  of  making  an  important  application  thereof.  In  fact, 
by  submitting  them  to  a  regular  purification,  he  has  obtained  a  limpid 
oU,  with  which  he  succeeds  in  preparing  the  soaps  in  demand  in  com- 
merce, while  the  residue  of  this  purifaction  serves  for  the  advanta- 
geous production  of  a  gas  for  lighting  a  part  of  the  city. 

The  soap-suds  collected  in  the  shops,  where  they  have  become 
saturated  with  grease  and  the  impurities  of  the  tissues,  are  poured  to- 
gether into  a  large  basin  which  is  capable  of  containing  about  3,000 
gallons.  To  decompose  them,  there  is  poured  upon  them  308  pounds 
of  muriatic  acid,  or  154  pounds  of  sulphuric  acid,  first  diluted  with 
its  own  weight  of  water,  and  the  mass  is  rapidly  agitated  until  the  de- 
composition is  complete. 

Shortly  afterwards  a  froth  is  seen  to  form,  which  at  the  end  of 
twelve  or  eighteen  hours  is  sufficiently  well  separated  from  the  water 
upon  which  it  floats.  Four-fifths  of  this  water  is  then  run  off,  con- 
taining about  one  per  cent,  of  sulphate  of  potassa  which  is  utilized 
either  by  evaporating  it  in  drying-houses,  or  by  running  it  off  upon 
dry  earth  exposed  to  the  air,  which  when  sufficiently  charged  with 
the  salt  is  wash^.  Directly  after  this  operation,  the  basin  is  filled  again 
with  a  fresh  portion  of  soap-suds,  which  float  the  fatty  matter  and 
permit  it  to  be  run  off  into  a  side  tub.    The  product  obtained  is  a 
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mixture  of  unaltered  oil,  the  acids^  animal  matters  and  a  lazge  quanti- 
ty of  water  which  forms  with  them  a  species  of  hydrate.  This  water 
is  disengaged  by  injecting  several  times  into  the  mass  a  current  of 
steam  which  heats  it  and  facilitates  its  evaporation.  The  fiettty  matter 
is  then  run  off  into  a  boiler  where  it  is  submitted  to  a  rapid  ebuUitioo. 
aided  by  continual  agitation,  which  drives  off  the  last  portions  of 
water.  The  product  contains  twenty  or  twenty-five  per  oeDt  of  im- 
pure matters  which  colour  it  and  render  it  turbid.  To  purify  it,  it  is 
poured  into  basins  of  copper  and  mixed  with  two  percent,  of  conceo- 
trated  sulphuric  acid.  After  two  days  the  limpid  oil  comes  to  the  sur- 
face, while  the  impurities  are  precipitated  to  the  bottom. 

The  oil  is  carefully  separated,  and  the  deposit,  when  filtered  through 
cloths  in  a  press,  gives  still  a  large  quantity  of  oily  products,  wh£b 
are  added  to  the  preceding  and  made  into  soap  by  treating  them 
with  common  soda. 

The  residuum  is  black  and  very  thick;  from  it  M.  Howzeaisi  pro* 
duces  the  gas  for  lighting,  but  before  introducing  it  into  the  retort,  he 
liquifies  it  by  means  of  the  empyreumatic  oil  obtained  in  the  preced- 
ing operation. 

The  gas  thus  prepared  is  purified  by  lime,  and  the  water  from  the 
washing  contains  sufficient  cyanide  of  calcium  for  the  preparation  of 
Prussian  blue  from  it,  by  treating  it  with  sulphate  of  iron  and  washing 
the  precipitate  with  muriatic  acid. 

This  gas  possesses  a  considerable  lighting  power,  and  in  order  to 
apply  it  to  the  lighting  of  the  establishments  scattered  throughout  the 
city  of  Rheims,  M.  Houzeau  has  contrived  a  manner  of  transporting 
it,  at  the  same  time  siniple,  economical  and  free  from  danger. 

F.  Boui>fiT. 

Jour^de  Phaim-eide  Cblm^  Hay,  1S42. 


Robert  Stephenson's  New  Locomotive. 

With  the  progress  of  the  locomotive  engine,  it  has,  like  other  mar 
chines  of  extensive  use,  attained  that  period  when  its  economy  be- 
comes of  the  greatest  importance.  Influenced  by  such  considerations, 
Mr.  Robert  Stephenson  has  directed  his  attention  to  a  less  coosump- 
tion  of  fuel,  and  to  effecting  a  more  simple  arrangement  of  the  ma- 
chinery, both  of  which  points  have  been  well  managed  in  his  nev 
engine  now  running  on  the  York  and  North  Midland  Railway. 

Economy  in  the  consumption  of  fuel  has  been  obtained,  by  adding 
considerably  to  the  length  of  the  tubes,  without  increasing  the  distance 
between  the  front  and  back  axle  of  the  engine;  consequently  the  space 
occupied  by  the  engine  upon  the  bearing  is  precisely  the  same,  there* 
fore  no  alterations  are  requisite  in  the  turn-plates,  or  other  arrange- 
ments made  for  the  accommodation  of  the  ordinary  locomotives.  'Die 
machinery  is  simplified  by  placing  the  axles  of  all  the  wheels  under 
the  cylindrical  portion  of  the  boiler,  the  axle  of  the  front  wheels  being 
placed  close  to  the  smoke  box,  and  the  axles  of  thethind  wheels  dose 
to  the  foremost  end  of  the  fire  box,  instead  of  the  back  part  This  ai- 
?ement  allowjs  the  axle  of  the  driving  wheels  to  be  placed  in  the 
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centre  of  the  other  two  axles^  or  at  such  intermediate  distance  as  may 
be  found  the  most  suitable  for  the  moving  parts. 

The  alteration  in  the  construction  of  the  boiler  and  tubing  gives-  a 
heating  surface  of  800  superficial  feet,  whereas  in  the  ordinary  engine 
it  rarely  exceeds  450  feet,  being  for  the  ne  w  plan  a  superiority  of 
fully  350  feet.  Such  is  the  effect  produced  by  this  addition,  that  the 
temperature  of  the  air  escaping  in  the  chimney  scarcely  exceeds  the 
temperature  of  the  water  in  the  boiler;  a  circumstance  which  has  a 
farther  beneficial  effect  beyond  the  economy  of  fuel,  for  it  has  been 
found,  by  increasing  the  extent  of  heating  surface,  and  employing 
usefully  the  whole  of  the  heat  generated  in  the  fire,  that  a  less  violent 
draught  of  air  is  required;  the  consequence  is  that  very  few  hot  ashes 
are  thrown  out  of  the  chimney;  this  peculiarity  is  quite  remarkable  in 
the  engine  now  running.  A  few  days  since,  a  journey  of  ninety  miles 
was  performed  by  this  engine,  during  which  no  ashes  were  thrown 
out  of  the  top  of  the  chimney,  and  at  the  same  time  the  accumulation 
in  the  smoke  box  was  very  trifling,  not  exceeding  a  fourth  of  the 
usual  quantity.  As  the  tendency  to  eject  ashes  from  the  chimney  is 
dependent  upon  the  speed,  it  is  necessary  to  state,  that  the  speed  was 
never  below  twenty  miles  per  hour,  generally  exceeded  thirty,  and  for 
several  miles  a  speed  of  forty-eight  miles  per  hour  was  uniformly 
attained,  with  five  loaded  coaches. 

The  consumption  of  fuel  during  the  above  experiment  was  19.2  lb. 
per  mile,  with  a  load  of  eight  coaches  over  half  the  distance  (forty-five 
miles,)  and  five  coaches  over  the  remaining  half.  This  consumption 
includes  the  whole  of  the  fuel  used  in  lighting  the  fire  and  raising  the 
steam. 

We  may  truly  say,  that  we  have  never  witnessed  an  instance  where 
speed  and  economy  were  combined  to  the  same  extent;  indeed,  under 
no  circumstances  have  we  heard  of  the  consumption  of  fuel  being  re- 
duced to  so  low  a  figure.  It  must,  however,  be  borne  in  mind,  that 
this  result  is  from  a  single  experiment,  and  that  we  must  not  be  de- 
luded by  isolated  trials;  but  we  are  glad  to  hear  that  on  the  line  where 
the  engine  is  now  working,  the  Company  have  ordered  an  accurate 
record  of  the  performance,  and  quantity  of  fuel  consumed  during  each 
trip,  which  we  hope  will  be  made  public. 

Mr.  Stephenson  has  introduced  tubes  of  wrought  iron,  instead  of 
brass  or  copper,  in  order  that  the  increased  heating  surface  might  be 
obtained  without  a  corresponding  augmentation  in  the  price  of  the 
engine.  This  he  has  not  adopted  without  making  several  experiments. 
During  the  last  twelve  months,  he  has  had  several  boilers  working 
under  his  own  eye  with  iron  tubes,  for  the  special  purpose  of  deter- 
mining how  far  he  could  recommend  them  for  general  adoption.  The 
result  has  been  all  that  he  could  desire ;  and  it  is  owing  in  some  de- 
gree to  this,  that  he  has  introduced  them  with  greater  confidence. 

Having  now  described  the  modification  in  the  boiler,  we  shall  pro- 
ceed to  point  out  Mr.  Stephenson's  alterations  in  the  mechanical  ar- 
rangement In  the  ordinary  engines,  the  mechanism  for  working  the 
slide  valves  is  very  liable  to  derangement,  and  considerable  wear  and 
tear.    This  part  of  the  engine  he  has  so  far  simplified^  as  to  require 
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only  a  simple  coDAectioa  between  the  eooentrics  anddide  valves,  thas 
doing  away  with  a  considerable  number  of  moving  parts,  which  have 
hitherto  given  rise  to  more  casualties  than  any  other  part  of  the  ordi- 
nary engine*  This  is  attained  by  placing  the  slide  valves  vertically 
on  the  sides  of  the  cylinders,  instead  of  on  the  top,  as  heretofore,  so 
that  the  direction  of  the  sliding  motion  of  the  valves,  and  the  central 
line  of  the  valve  rods,  will  intersect  the  central  line  of  the  main  axle, 
at  the  point  where  the  eccentric  is  placed.  In  this  case,  the  eccentric 
rods  are  connected  immediately  to  the  prolongation  of  the  valve  rods. 
without  the  usual  intermediate  levers  and  weigh  bars;  besides,  the 
slide  valves  of  both  cylinders  are  placed  in  one  steam  chest,  between 
the  cylinders. 

Another  improvement  is  that  efifected  in  the  working  of  the  feed 
pumps:  it  consists  in  connecting  the  pump  rods  to  the  eccentrics  used 
for  reversing  the  engine.  By  this  arrangement,  the  velocity  of  the 
moving  part  of  the  pump  is  greatly  dimisbed,  by  which  is  secured 
greater  regularity  in  action.  In  addition  to  what  we  have  already 
described,  there  are  several  minor  alterations,  which  we  cannot  fully 
explain  without  giving  detailed  and  elaborate  drawings. 

The  following  are  the  principal  dimensions  of  the  engine  now  work- 
ing on  the  York  and  North  Midland  Railway : — 

Diameter  of  cylinder  ...        14  inches. 

Length  of  stroke         -        -        -        -        20      " 
Diameter  of  driving  wheels  -        -  5 i  feet. 

Ditto  of  small  ditto      -        -        -        .  3      « 

There  are  150  tubes^  giving  a  heating  surface  of         765  feet 
Copper  fire  box,  with  a  heating  surface  of  -        -        30    « 

Total  heating  surface        795  feet 
Length  of  bofler,  including  fire  and  smoke  boxes  17  feet 

Weight  of  the  engine  in  working  order  1 5  tons. 

CiT.  Eng.  &  Ardi.  Jour.,  Feb.  1942. 


«/9  New  Cement y  a  substitute  for  Glue  and  Caulking. 

Amongst  the  numerous  inventions  submitted  to  the  Lords  Commis 
aonersof  the  admiralty,  and  referred  by  their  Lordships  to  the  coot- 
mittee  of  master  shipwrights  recently  sitting  at  Woolwich  dockyaid, 
was  a  composition  to  be  used  in  place  of  the  substance  with  which 
vessels  are  at  present  caulked  to  render  them  water-tight  The  ex- 
periments ordered  to  be  made  by  the  master  shipwrights  to  ascertain 
Its  value  when  appUed  to  the  purpose  for  which  it  is  intended,  and 
the  result,  are  interesting  and  satis&ctory.  Two  pieces  of  Afiicso 
teak,  a  species  of  wood  difficult  to  be  joined  together  by  glue,  on  a^ 
count  of  its  oily  nature,  had  a  coating  of  the  composition  applied  to 
them  in  a  boilmg  state,  and  in  a  short  time  afterwards  bolts  and  screvs 
were  attached  to  each  end,  the  joined  wood  placed  in  the  testing-frame, 
nnH  the  power  of  Biamah's  hydraulic  engine  applied  to  the  extent 
^w.  tons,  when  the  cbam  broke  without  the  alighlest  strain  be- 
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ing  perceptible  where  the  jointing  took  place.  A  larger  chain  of  one 
inch  and  a  half  in  diameter  was  then  applied,  which  broke  with  a 
strain  of  twenty-one  tons,  the  joint  in  the  wood  remaining  apparently  as 
firm  as  at  first.  The  utmost  strain  the  cement  can  bear  in  this  fonn^ 
therefore,  remains  to  be  proved  when  experiments  are  made  with 
larger  chains.  Four  pieces  of  hard  wood  were  then  joined  together, 
weighing  in  one  piece  forty-four  hundred  weight,  and  carried  to  the 
fop  of  the  shears  in  the  dockyard,  a  height  of  seventy-six  feet,  from 
which  it  was  precipitated  on  the  hard  granite  wharf  wall  below,  with- 
out any  of  the  joints  yielding  in  the  smallest  degree.  The  results  of 
these  severe  tests  induced  the  Lords  Commissioners  of  the  Admiralty 
to  communicate  with  Lieutenant-General  Sir  George  Murray,  G.C.B; 
and  G.C.H.,  for  the  purpose  of  making  experiments  with  it  in  the 
marshes  at  Woolwich,  by  bringing  the  full  force  of  cannon  balls  against 
it.  Accordingly,  a  number  of  planks  of  oak  eight  inches  thick  and 
fir  sixteen  inches  square,  were  joined  together  with  the  cement,  to 
together  eight  feet  in  height  and  eight  feet  in  length  o(  the  side  of  a 
fiist  rate  ship  of  war,  without  any  thing  else  in  the  shape  of  bolt  or 
security  to  assist  the  composition;  and  it  was  set  up  as  a  target  at  the 
butt  in  the  marshes;  when  a  number  of  officers  of  the  Royal  Artillery 
were  present  to  witness  the  experiment  Three  shots  were  first  fired, 
every  one  entering  the  target,  the  third  in  a  direct  line  with  the  bull's- 
eye  within  three  inches  of  its  outer  circle.  The  effect  of  these  shots 
were  wonderful,  they  tore  the  wood  to  pieces,  and  excepting  in  one  in- 
stance, where  the  joint  had  not  been  good,  they  had  no  effect  upon  the 
cement.  A  hole  six  inches  and  a  quarter  in  diameter  was  then  bored 
in  the  centre  of  the  target,  and  a  thirty-two  pounder  shell  inserted  and 
exploded  by  a  match,  which  tore  the  wood  to  small  splinters  without 
in  many  places  in  the  least  separating  the  composition.  This  new  in- 
vention is  said  to  possess  the  power  of  expanding  like  Indian  rubber 
in  warm  climates,  and  will  not  become  brittle  under  the  coldest  tem- 
perature. It  appears  to  be  a  great  favourite  with  naval  officers,  as  it 
is  so  clean,  having  only  the  appearance  of  French  polish.  The  name 
of  the  inventor  is  Mr.  Jeffrey. 

The  substances  of  which  the  cement  is  composed  are  simple,  being 
merely  shell^lac  and  Indian  rubber  dissolved  in  naphtha  in  certain 
proportions;  and  being  insoluble  in  water,  the  purposes  to  which  it 
may  be  applied  are  numerous.  Its  value  is  about  half  the  expense 
of  common  glue,  the  saving  to  the  country  by  its  universal  adoption 
will  be  incalculable,  as  the  inventor  has  been  employed  in  experiments 
with  it  for  upwards  of  two  years,  and  has  found  that  in  the  absence 
of  great  friction  it  is  in  a  manner  imperishable.  An  experiment  was 
tried  in  the  dockyard,  which  shows  the  value  a  supply  of  the  cement 
will  be  of  to  vessels  which  may  be  damaged  at  sea.  Eight  pieces  of 
wood  were  joined  together  in  the  form  of  a  mast,  and  a  strain  applied 
Xo  them  and  to  another  mast  of  one  piece  of  wood.  The  latter  gave 
way  first,  and  the  other  only  broke  after  being  considerably  bent  and 
the  application  of  a  rather  great  strain.  By  this  si^stance,  therefore, 
it  is  certain  that  ship  carpenters  can  have  no  difficulty  in  effecting  re. 
pairs  at  sea,  which  could  not  be  done  under  any  other  circumstances. 

Ibid.,  June,  1841^. 
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Dreadful  explosion  of  a  Steamer  and  Melancholy  Loss  of  Life, 
Our  readers  are  aware  that  a  fine  fast-sailing  steamer  named  the 
Telegraph,  was  lately  built  for  the  river  trade,  for  the  purpose  of 
competing  with  the  railway.  She  has  been  plying  for  some  time  back, 
and  being  on  the  high  pressure  principle,  has  beaten  the  swiftest 
steamers  in  the  passage  to  Greenock.  To-day,  about  half-past  12,  the 
people  on  the  steamboat  quay,  Greenock,  heard  a  report  as  if  a  bat- 
tery of  cannon  had  been  discharged  at  Helensburgh,  (a  distance  of 
four  miles.)  A  smoke  was  seen  to  arise,  and  telescopes  being  procar- 
ed,  the  explosion  of  the  Telegraph  was  immediately  discovered.  Two 
of  the  tug  steamers  lying  at  Greenock  quay  got  their  steam  up,  and 
sailed  for  Helensburgh,  to  render  whatever  assistance  they  could.  On 
arriving  at  Helensburgh  they  found  that  the  Telegraph^s  boiler  had 
exploded,  and  that  the  hull  of  the  vessel  was  a  total  wreck,  and  liter- 
ally floating  away  in  pieces.  At  the  time  our  informant  left,  it  bad 
been  ascertained  that  thirteen  had  been  killed  outright,  bat  as  stran- 
gers were  on  board,  it  was  impossible  to  arrive  at  a  true  statement  of 
the  casualties.  A  number  of  persons  were  seriously  wounded,  some 
of  whom  are  not  expected  to  recover,  and  among  the  latter  we  are 
sorry  to  say  is  Captain  Ewing,  late  of  the  Kilmun  steamer,  who  was 
just  alive  when  our  despatches  were  sent  off.  It  appears  that  the  pas- 
sengers for  Helensburgh  had  all  landed,  and  that  the  boat  was  about 
to  proceed  on  her  passage  up  Gairloch  when  the  explosion  took  place. 
Something  connected  with  the  management  of  the  valves  is  suppos- 
ed to  have  caused  the  accident.  Let  this  be  as  it  may,  we  are  inclin- 
ed to  think  that  the  melancholy  loss  of  life  will  be  the  means  of  pat- 
ting an  end  to  the  high  pressure  system  of  propelling  steamers  on  the 
Clyde.  We  have  heard  that  four  of  the  dead  belong  to  Glasgov,  aod 
formed  a  part  of  a  company  of  eight  painters  who  had  gone  down  to 
paint  a  house  on  the  banks  of  Gairlock.  Mr.  Hedderwick,  of  the  late 
firm  of  Hedderwick  &  Co.,  shipbuilders,  is  among  the  missing. — Gbu- 
gow  Chronicle,  March  2 1 . R.aw»y  Mag.  Mtrch.  i84i 

Fapours  in  Smelting  Furnaces. 
M.  Eblemen  read  a  memoir  before  the  Paris  Academy  of  Sciences, 
Feb.  1,  on  the  nature  of  the  various  vapours  developed  in  smelting 
furnaces,  as  observed  at  different  altitudes  within  the  furnace.    The 
object  of  such  researches  was  to  determine  the  degree  of  heat  at 
various  points,  and  to  devise  means  for  the  improved  regulations  of 
the  fires.    He  has  arrived  at  the  following  results — 1.  The  gaseous 
vapours,  on  coming  out  of  a  furnace  heated  by  charcoal  or  wood,  con- 
tain watery  vapour,  carbonic  acid,  and  oxides  of  hydrogen  and  azote^ 
but  no  carbonated  hydrogen.    At  six  or  eight  feet  below  the  mouth 
of  the  furnace  the  watery  vapour  is  not  found,  and  the  proportion  oi 
oxide  of  carbon  increases,  while  those  of  hydrogen  and  carbonic  acid 
diminish,  according  as  the  observations  are  made  lower  and  lower 
down  in  the  furnace. — 2.  When  coal  is  used  jointly  with  wood  for 
heating  the  furnace,  the  carbonization  of  the  vapours  takes  place  in 
'"♦'*'"*^al  zone,  and  the  water  is  expelled  from  the  metal  at  a  reij 
\e.    He  foimd  that  the  proportion  of  gas  which  traverses  a 
le  of  the  furnace  per  minute,  is  greater  according  as  it  is 
n  the  bottom  of  the  furnace.  AtiMomiB,  Feb^  i^ 
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Remarks  on  Reaction  Water  Wheeh  used  in  the  United  States; 
and  on  the  Turbine  of  M.  Ihumeyron,  an  Hydraulic  Motor y 
recent  It/  used  with  the  greatest  success  on  the  continent  oj  Europe, 
By  Ellwood  Morris,  Civil  Engineer. 

By  way  of  preface,  following  a  similar  classification  to  that  indi- 
cated by  the  celebrated  Smeaton,  in  his  experiments  on  water  wheels, 
we  may,  with*  propriety,  rank  these  hydraulic  motors  under  three 
general  heads,  to  which,  directly  or  indirectly ^  they  may  all  be  re- 
ferred.   Viz  : 

1*^  class.     Wheels  actuated  by  pressure,  such  as  overshot  wheels. 

2nd  class.    Wheels  actuated  by  impulse,  such  as  undershot  wheels. 

Srd  class.  Wheels  actuated  by  impulse  and  pressure  combined, 
such  as  breast  wheels. 

It  is  evident,  however,  that  this  last  class  may  be  made  to  vanish  into 
either  of  the  others,  according  as  pressure  or  impulse  is  mainly  ap- 
plied ;  and  in  perfect  strictness,  all  water  wheels,  may  be  brought  under 
the  third  class,  for  even  overshot  wheels  are  actuated  in  part,  though 
it  be  but  a  small  part,  by  the  impulse  of  the  water  issuing  into  the 
buckets;  whilst  undershot  wheels,  though  mainly  impelled  by  impulse, 
owe  a  small  part  of  their  motion  to  pressure,  for  the  water  striking 
the  floats  in  a  thin  sheet,  follows  and  rises  against  them,  so  as  to  bring 
a  certain  pressure  into  play,moreespecially  if  it  be  discharged  against 
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the  wheel  a  little  above  its  bottom,  and  then  confined  by  a  sweep,  as 
is  often  done. 

Yet  as  in  making  almost  any  general  classification  of  machines,  we 
are  mider  the  necessity  of  ranking  them  according  to  their  prevailir^ 
characteristics^  the  above  nomenclature  is  perhaps  as  expressive  as 
any  we  could  adopt  for  general  purposes,  and  certainly  has  a  basis  io 
well  understood  practical  distinctions. 

Each  of  these  classes  has  a  particular  ratio  of  effect,  produced  by  a 
given  power  expended;  this  ratio  is  usually  expressed  by  a  decimal 
coefficient,  assuming  the  power  to  be  unity;  and  is  here  regarded  as 
applying  to  the  total  fall  of  the  water,  or  to  the  head  and /ally  as  it  is 
usually  termed. 

Thus  in  wheels  of  the 

1^/  classj  the  coefficient  qf  effect  is  usually  from  0.700  to  0.800. 
2nd  clasSf  do.  do.  do.  0.350  to  O.400 

3rd  class^  do.  do.  do.  0.500  to  O.600 

The  co-efficient  of  effect  of  wheels  of  the  first  class  is  assumed  for 
our  present  purposes  at  0.700  to  0.800,  in  consequence  of  the  able  ei' 
periments  of  the  Franklin  Institute  having  shown  that  under  favora- 
ble circumstances,  even  eighty-four  per  cent,  of  the  power  expended 
may  be  realized  by  overshot  wheels;  whilst  Smeaton's  experimeDts 
developed  a  ratio  of  power  and  effect  of  3 :  d,  giving  0.666  for  the  co- 
efficient of  effect. 

The  same  co-efficient  for  wheels  of  the  second  class,  is  deduced  from 
that  of  the  first,  by  the  comparative  ratio  shown  by  Smeaton  to  sub- 
sist between  overshot  and  imdershot  wheels,  viz:  that  the  latter,  in  situ- 
ations adapted  to  their  use,  realized  but  one-half  of  the  useful  effect 
attained  by  the  employment  of  the  former  at  proper  sites. 

This  co-efficient  has  been  collaterally  verified,  in  experiments  made 
by  French  officers  upon  wheels  qf  impulse  at  Toulouse,  of  the  species 
we  call  tub  wheels^  of  which  the  ratio  of  effect  to  power  proved  to  be 
0.342  to  1. 

We  shall  hereafter  see  that  reaction  water  wheels,  which  we  regard 
as  wheels  qfimpulscy  or  as  belonging  to  the  second  class,  had,  in  one 
experiment,  also  a  co-efficient  of  0.400;  that  in  another  where  the  pre- 
cise ratio  could  not  be  determined  directly y  it  was  indirectly  found, 
by  showing  that  the  wheel  under  trial  returned  an  available  effect 
but  half  as  great  as  a  wheel  of  the  first  class,  and  that,  therefore,  as  a 
necessary  consequence^  its  co-efficient  of  effect  must  have  approximat- 
ed in  that  case  also  to  0.400;  and  it  will  be  further  shown,  that,  tried 
upon  a  low  fall  for  several  years,  reaction  wheels  proved  to  be  inferior 
'"  — r^nay  o{  water,  to  coounon  breast  wheels,  whence  the  condo- 
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sion  is  inevitable,  that  their  co-effioient  in  this  case  must  have  been 
less  than  0.500. 

On  the  other  hand,  the  turbine  of  M.  Fournejrron,  has  been  proved 
by  the  able  experiments  of  Capt.  Morin,  to  have  a  co-efficient  of 
O.700  to  0.780,  or  to  realize  a  useful  effect,  of  about  three-fourths  of 
the  power  expended;  which  is  very  nearly  coincident  with  that  which 
we  have  assigned  to  the  wheels  o/pressure,  or  those  of  the  first  dass, 
amongst  which  we  place  the  turbine. 

We  will  finally  mention  the  position  in  the  scale  of  effect,  which  it 
seems  to  the  writer,  may  be  fairly  assigned  to  the  various  water  wheels 
in  common  use, 

Ist  class.  Wheels  of  pressure. — Overshot  wheels,  pitch-back  wheels 
and  turbines;  co-efficient m^O.lOO  to  0.800. 

2nd  class.  Wheels  cf  impulse. — Undershot  wheels,  tub  wheels,  flutter 
wheels,  and  reaction  wheels;  co^fficient^O.350  to  0.400. 

3rd  class.  Wheels  of  pressure  and  impulse  combined. — Breast  wheels; 
coefficient  ^0.500  to  0.600,  but  upon  low  falls  where  they  are  com- 
monly employed,  rarely  exceeding  0.500.* 

As  it  is  not  by  any  means  our  purpose  however,  to  enter  into  a 
general  discussion  of  the  subject  of  water  wheels — which  has  been 
already  confided,  by  the  Franklin  Institute,  to  a  very  able  committee, 
engaged  in  elaborating,  and  publishing,  the  valuable  results  that  flow 
from  a  prolonged  series  of  experiments,  made  by  them  some  years 
since — and  having  already  said  enough  upon  the  general  question, 
to  enable  an  idea  to  be  formed  of  the  comparative  value  of  the 
reaction  and  turbine  wheels,  which  are  the  particular  objects  of  this 
paper,  we  will  now  confine  ourselves  more  strictly  to  these  subjects. 

*  At  Fftirmoant  Waterworks,  for  example,  about  thirty  gallona  expended  upon  the  hnui 

wheeli  with  eight  feet  fell,  rain  one  gallon  ninety-eix  feet  into  the  reser^oire.     To  find  the 

etHtjfident? 

80x8 

rrr^sSi  whole  power  expended  for  1  raised  to  the  same  height 

Bedoet  power  lost  by  the  appli- 
cation to  a  breast  wheel,  say 
one  half  =li 

1* 
Dadiiet  frictpon  of  pumps,  say  20 
peroent,  aa^ 

Reduced  effect  thereof  ^1 

From  this  rough  estimate  it  appears,  that  if  the  friction  of  the  pumps,  &(%,  is  20  per  cent., 
tbeo  these  bieast  wheels  realize  an  effect  of  li,  for  a  power  expended  of  2j|,  or  have  a  oo-effi- 
dent  of  0.500,  which  confirms  what  we  have  above  stated  upon  this  point. 
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O/RtactioK  Water  fPheeh. 

Seaction  water  wheels  are  a  rery  numerous  family,  of  which  the 
well  known  hydraulic  motor,  called  Barker's  mill,  is  the  parent;  ihoM 
used  in  varioos  parts  of  the  United  States,  have  usually  vertical  aia 
of  rotation,  and  curved  buckets,  or  vanes,  against  which  the  impnl- 
Nve  force  of  the  water,  (spouting  from  within  the  wheel  by  ajutages 
of  which  the  curved  vanes  form  the  sides)  aeta  indirectly,  or  ralbei 
reacta,  thus  producing  (in  reference  to  the  effluent  water)  a  backward 
rotary  motion,  similar  in  character  and  effect,  to  the  ^>ru>an/n)/a- 
ry  motion,  produced  by  direct  impulse  in  the  case  of  nndeisboi 
wheels. 

It  is  only,  comparatively  speaking,  quite  recently  that  reactioii 
water  wheels,  of  the  form  at  present  in  use  in  the  United  States,  ban 
occupied  a  prominent  position  before  the  public 

,'^^."'-<.  ^"  1330,Calvin  Wing  tookoutapatentforanae- 

/^  .  NN.  lion  water  wheel,*  with  curved  vanes  of  the  figure 
»(  ??^  v\\  shown  in  the  annexed  horizontal  section,  in  whicli 
Vi  'i^i'  -0^  A  is  the  place  of  the  vertical  shaft,  C  C  the  curved 
XS.    '    .<//  vanes  or  buckets,  erf  lap  of  the  vanes;  the  width  of 

"'■■■— «,i#^''       the  orifice  at  e  being  always  less  than  at  d. 

In  this  species  of  wheel  the  water  has  free  entrance  to  the  circular 
space  within,  and  spouting  out  by  the  openings  between  the  cun'ed 
vanes,  impels  the  wheel  around  in  a  backward  direction,  by  its  reac- 
tion against  the  vanes,  in  issuing,  tvitA  velocity,  from  within  the  wheel 

Fig.  !.  Fig.  Z. 


Fig.  1  shows  a  dortbk  reacting  wheel  placed  «m  a  horiioDial 
shaft  S,,  the  penstock  being  marked  A,  the  cistern  or  ftetBi^  reserrtir 

8m ipeaifieitioD  in  tba  JODrasloF  (lwFt«iiUiDbiititQtc,*oLi8,p.8S,naM«f  tki» 
of  iptdcll  •ra-fepriDtedaboic. 
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B,  and  the  two  water  wheels  respectively  D  and  D,  which  revolve  in 
vertical  planes  as  indicated  in  the  cut. 

_  ♦ 

Fig.  2  is  a  double  reacting  wheel  on  a  vertical  shaft,  A  being  the 
penstock,  B  the  cistern  or  feeding  box,  and  D,  D,  the  water  wheels 
revolving  horizontally. 

Mr.  Wing  in  his  specification  lays  considerable  stress  on  the  necessity 
of  causing  the  vanes  to  lap  by  each  other,  in  the  ratio  of  one  and  a 
half  inch  lap,  for  each  inch  of  the  width  of  the  ajutage,  or  shortest 
horizontal  distance  between  any  two  adjacent  vanes;  he  proposed  also 
to  employ  his  wheels  either  upon  vertical  or  horizontal  axes,  and 
they  have  been  made  and  used  in  both  ways,  as  shown  ia  the  cuts. 

Wing's  patent  is  the  earliest  one  referring  to  this  general  ibrm  of  re- 
€iction  water  wheel,  which  the  writer,  in  a  brief  search,  has  been  able 
to  find  on  record;  but  he  has  good  reason  to  believe  that  reaction 
wheels  remarkably  similar,  if  not  exactly  the  same  in  principle  and 
outline,  were  tried  upon  the  Brandywine,  and  abandoned,  some  years 
previous  to  1830;  and  that  therefore  the  iavention  had  bJeen  antece- 
dently made,  and  probably  patented  before. 

Since  the  date  of  Wing's  patent,  many  others  have  been,  taken*  out 
for  reaction  water  wheels,  but  most  of  these  subsequent  inventors, 
have  evinced  by  their  productions,  a  perfectly  accurate  knowledge  of 
the  wheel  patented  by  Wing,  for  it  is  a  very  difficult  matter  to  distin- 
guish them  from  it,  or  from  each  other,  and  this  striking  resemblance 
in  general  form,  becomes  identity  as  io principle  involved;  and  with 
equal  accuracy  of  workmanship,  it  would  seem  to  be  impossible  that 
they  can  differ  more  in  effect,  than  would  be  the  case  in  as  many  un- 
dershot wheels,,  built  by  different  millwrights,  each  according  to  his 
own  fancy. 

Tliis  view  is  confirmed  by  experiments  upon  two  of  the.  most  dis- 
similar, (hereafter  cited,)  which  indicate,  that  the  coefficient  qf  effect 
in  both  cases  was  about  0.400 — ^in  fact  coming  under  the  general  cate- 
gory of  wheels  qf  impulse^  the  writer  believes  that  reaction  wheels 
will  be  found,  without  exception,  to  approximate  as  closely  in  their 
results,  to.  the  co-efficient  of  this  class,  as  can  or  ought  to  be  expected, 
iu  practical  affairs  of  this  nature. 

In  the  American  Philosophical  Transactions,  1793,  William^  Waring, 
a  mathematician  of  celebrity,  investigated,  analytically,  the  subject  of 
reaction  water  wheels,  in  examinmg  the  merits  of  Riimsey's  improve- 
ment of  Barker's  Mill,  and  the  conclusion  to  which  he  came,,  after  a 
train  of  reasoning  based  upon  scientific  principles,  was,  that  they 
were  merely  eqtud  in  effect  to  undershot  wheels. 

And  he  came  to^the  same  conclusion  from  the  following  brief  ar- 
gument 
^  19* 
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OfBeactio*  Water  fFheeb.  4  %,    "% 

Seaction  water  wheels  are  a  very  nnmerous  fondly,  ofc  ^  °^ 
well  known  hydraulic  motor,  called  Barker's  mill,  is  tha/  ^^  % 
used  in  various  parts  of  the  United  States,  have  usaaK  %t  %.^  * 
of  rotation,  and  curved  buckets,  or  vanes,  against  g  ^  "^  %,%-^ 
sive  force  of  the  water,  (spouting  from  within  th^  ^  9»  ^  t> 
of  which  the  curved  vanes  form  the  sides)  act/ .  ^  %.  "^  f^  \-' 
reacts,  thus  producing  (in  reference  to  the  effll  %  ^  ^  y*  '^  • 
rotary  motion,  similar  in  character  and  of  ^  ^  %-."^  '*C  v' 
ry  motion,  produced  by  direct  impulsa,  (* "4  *  9.  %,  "^  * 
wheels.  At  %.^\       K'.. 

It  ia  only,  comparatively  "peaking  \^'^  ■4 -i  ^^^'  Yv.       \ 
water  wheels,  of  the  form  at  present  ^1.  %^  a  \\    a-  ^  '*,         ' 
occupied  a  prominent  position  befoi  4^%."?*%^         ^^ 
..^"■^ii:  In  lS30,Calvif  I'l  i- g*   ^?.  ^\  V,    ... 

'=^::^:;;««^-      theonficejl     W%  •?■  v^   V-.  V  V  ^  ''' 
In  thisspecies  of  wheef^  |  tf      ^  %  1*  t""  ^'    -^ 
space  within,  and  spout'-  *  9.  ^      t^-^  t,  o  * 
vanes,  impels  the  whe*;  i\%\      \   •*- 

/ton  against  the  vane   \\^%%  .  .«j« 

.  '  \  to  ^  -  steels,  in  com- 

Pig-   ;%\%  -^  .^  of  the  probable  valoe 

'  \%^  "  valuable,  by  superseding  ibe 

,'  *  *■  .utor  (as  is  usual)  was  perfectly  coa- 

,  a  would  speedily  do. 

Mtion  Water   Wheel  applied  to  a  Grist  M^- 
February  4,  1833. 

/as  double  geared,.ui  the  usual  manner,  with  beveled 
rst  motion  being  given  from  the  vertical  shaft  of  the  re- 
by  a  beveled  wheel  of  thirty-five  teeth,  mashing  into 
yi  ui  .™ly  teeth,  placed  at  one  end  of  a  lying  shaft  leading  ini' 
^jll,  on  the  other  end  of  which  was, 
'     The  master  cog  wheel,  working  into. 
The  wallower,  working  into 
The  counter  cog  wheel,  working  into- 
The  trundle  head,  carrying  the  millstone. 
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%  "^      *tones  were  four  feet  in  diameter,  in  very  bad  order,  out  of 
^  *^  ^^       %  bush  loose. 

*s^%^  ^    «^       "taction  wheel  twelve  inches  under  the  water  in  the 
'^^'^^'^^   ii        *?  under  four  feet  head  and  fall,  being  the  whole  dif- 

and  lower  level;  ground  very  badly  three 

rye,  by  measurement,  in  an  hour;  expense  of 

quantity  passing  over  a  wasteboard  set  up 

stock,  and  having  a  clear  fall  below. 

hty-five  inches,  depth  of  the  edge  beneath 

mches;  quantity  of  water  discharged, 

^mula  of  Du  Buat,  as  verified  by  Dr. 

Engineers  as  an  accurate  mode  of 

a  wa8teboard,B»  1200  cubic  feet 

*       * 

aratiis,  consisting  of  a  single 

-either  conveyer,  hopper- 

*-  the  time,  from  this 
-ily)  was,  that  if  it 
order,  such  a  wheel  in 
.ess  three  bushels  of  wheat 
.o,  by  the  use  of  1200  cubic  feet 
.b  head  and  fall,  it  would  be  a  con- 
action  wheel  tried,  as  could  possibly  be 
.  iment, 
.et  multiplied  by  four  feet  head  and  fall,  and  di- 
ashels  of  wheats- 1600  cubic  feet  of  water  falling 
Mnutefor  sixty  minuteSyrequir&I  to  grind  and  dress 
ji  of  wheat  by  this  reaction  wheel.* 
>  compare,  therefore,  the  work  of  this  wheel  with  that  of  others, 
...  was  only  necessary  to  ascertain  the  same  factor  for  an  overshot 
wheel,  the  relation  of  which,  to  undershot  and  breast  wheels,  having 
been  already  determined  with  practical  accuracy  by  Smeaton ;  to  as- 

*  This  amount  of  water  required,  aeeaing. considerably  larger  than  would  ha^e  beei^  need- 
ed by  a  breast  wheel,  to  do  the  same  work,  induced  the  writer,  upon  the  spot,  to  declare  an 
opinioD  tin&Teurable  to  the  economy  of  the  raaotion  wheel  under  trial,  in  consoming  water; 
which  opinion  was,  of  course,  but  ill  received  by  the  sanguine  patentee. 

And  the  proprietor  of  the  mill  also,  where  it  was  erected,  was  so  well  pleased  with  his  new 
wheel,  as  to  be  evidently  indtspoeed  to  hearken  to  any  suggestions  adverse  to  it;  consequently 
the  only  course  was  to  leave  these  parties  to  the  action  oftimeand  experience,  befon  which 
no  bad  machine  can  long  stand;  and  the  nsult  has  been  that  this  reaction  wheel  was  long  sinee 
discarded,  by  that  same  proprietor,  as  incapable  of  doing  the  rsquislte  amount  of  work;  whilst. 
the  then  repudiated  breast  wheel  has  been  restored  to  fetour  and  to  duly. 
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f^^Setion  and  reaction  are  equal,'*    "But  the  undersh*^      %. 
propelled  by  the  action,  and  (Barker's  Mill)  by  the  r0^  ^       ^ 
same  agent,  or  momentum.    TTler^/bre  their  meehao^.  ^  ^     ^ 
be  equal."  A.^    ■     ^e-     ^' 

This  coDclnsion,  which  is  strictly  accordant  irf  W  «  ^.  ^ 
the  information  upon  this  point  tends,  which  it-'^  %  ^  ^  t^ 
of  the  writer  to  collect;  was  further  %%  ^        ^.      ^ 

reference  to  the  elementary  laws  of  ^  %J^         '■^       '^ 

Principia ;  and  his  article  upon  this  s  i<^%         ^1       ' 

will  be  found  interesting  by  such  aa  I  ^  ^  ?i         -'I\       ■ 

gate  this  important  question.  |l  %  ,<  ^  X'V         •,■_, 

Ja  the  year  1833,  the  writer's  att(  ^^  u  ^ 

matter  in  hand,  in  consequence  of '^  i  ^  ^  tj  ? 

to  examine  for  him  a  reaction  'w  «  ■    -.  t?  i,  1|  v;    -»   '^         •  • 
which  he  had  been  invited  "  ^  p  ?  |  ^  *  |l  ?i  A'     ■    '.'r 
.  been  put  into  use.  •    fSlg^»1*  ^%    •   '*"  " 


In  consequence  of  this  ap^  s 
where  a  breast  wheel  hai'  i  |     a,  ft  5  .^  ft  -,- 

make  room  for  this  reacti.  ji     ?  »  ^  ^  —1576 


sembled  wery  cftMe/y  lh,7  Vi-     >  ■" 

At  this  grist  mill  th-}  11  .ireqmredl600cub.c 

it  had  been  put  in  ac"/  }  ^  -^  "^«  co-efficieut  of  effect 

could  not,  under  i\f^*  ""'*''«  proportion, 

its  character  as  To'jf  « 6  : :  0.400  r  0.394 

roil      tb/  ^  -lent  of  effect  in  reactloa  wheels,  as  inferred 

compa       wi  ^  assuming  the  co-efficientof  undershot  wheelsto 

rnonuse;  w  •     ,^  or  nearly  coincident  therewith. 

P  j.e  to  that  which  befell  this  reaction  water  wheel,  the  sub- 

-  ,        ,     ^  foregoing  experiment,  (as  slated  iu  the  preceding  nole) 

^,se  happened  to  other  wheels  of  the  same  species,  as  wc  shall 

Exper/^tioa;  and  will  probably  also  befall,  the  greater  pari  of  those 

/  yse,  so  soon  as  the  merits  of  the  French  turbine — that  admira- 

,  /.jraulic  motor,  which  possesses  all  the  advantages,  and  none  of 

1^ fisadvantages,  of  reaction  wheels — shall  become  better  knowD, 

^  _5  be  appreciated,  as  they,  will  be,  when  fairly  understood. 

>     'ftie  American  experience  which  has  now  been  had  with  the  water 

'  •  Nonr  if  wa  rappoM  ibat  under  tb«  iuukI  practical  ciicuiuluMc^  «■  ctn  tttHj  realoe  • 

/  M**  "V"^  ^  lining  iwo-lhinla  of  the  paner  applieU  to  in  oranhot  sbcel,  (rs  tun  llM 
rgSXf=B!'S  cubic fMt.  Th«n  w  anilable  woik  orS2Jx63ia33,813  Ua-nuedoMfsai 
^i|h  per  mionte,  or  one  hont  power  of  BouUon  and  Watt'i  tttatu  itamdard,  mU  gn*^ 
gnd  drut  ant  buthtiof  tvhtat  ptr  hmiri  which  ii  auify  ramombved,  uid  i*  ondoobMdlj  * 
jo/e  prtatiml  mk,  eiriog  prabib];  in  eicaM,.iMh«r  Ihui  othtniiaB,  when  iba  mill  i(  **" 
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^^\  ^*^*'*ff  on  Reaction  and  Turbine  fFater  Wheels. 

%%^   %  u^  '  ^namonly  called  reaction  wheels;  where  £Bur  com* 

.—.  ve  been  made  with  them  against  others,  may,  in  a 


^^^  ^Uv  ^i.  8^^6red  from  the  following  history  of  the  proceed- 

^^^      *^^  "^^^  ^^^  intelligent  manu&cturer,  (the  owner  of 

%%w  '^-^    ^^^  ^^         ^ose  name  the  writer  does  not  feel  at  liberty  to 
5  '^^^J^.  *5^      %    '^  ^  upon  the  subject  of  his  practice  with  reac- 

,^  <^  *^^%k  *"•§     %^  ^t*  **'^  placed  in  the  writer's  hands  by  a  Mend, 

^^*W*^^%  *^      '^  ^^  ^  in  answer  to  inquiries  concerning  the 

'^^^^'^Oa*^  "^  ^^       •^     ***-^  '^o  had  used  a  number  of  reaction 

V  "*<>  ^'  "^  ^-^'^^      *V     '^  '^d  the  patent  right  of  one  of  the 

^*^<r^^'^%%''^^^             %^  cuniarily  interested  in  their 

*>•  V  "9^'^  *W^  %  ^-^       '^'--fe.  ^i            'f  candor  and  intelligence, 

^    ^  V\  V^*^^  ''<    -5i  .1  he  finally  adheres  to 


%•  <f  ^  %        V.  '^^  ^u^  •*•  ^'^^y  ^^®  superior  to  or- 

i»^  %  ^  ^  ^  '  manufacturer  states^ — that  at  one 

'V  -iter  trying  several  reaction  wheels,  and  be- 

.  them,  he  was  about  to  take  out  a  breast  wheel 

^ig  and  nine  feet  diameter,  with  straight  floats,  and 

action  wheel  of  cast  iron.    The  whole  tenor  of  this  let* 

b\e  to  reaction  wheels,  though  he  says  with  candor,  that 

^^^^^/^ms  to  express  the  opinion  that  where  there  is  no  back- 


% 


th   reaction  wheels  will  do  more  work  with  the  same  amount 

of  ^^  ateAban  a  good  breast  wheel  can  perform. 

«^^^  Qo/A  ISSS-— '^h^  same  gentleman  says  he  fears  that  he  was 

*^  ^    •  e'in  his  former  letter — that  three  of  the  new  reaction  wheels 

p\i^  r  ^^n  at  one  of  his  mills,  which  were  expected  to  carry  «000 

^Pindl  ^^have  proved  to  be  able  to  carry  but  1200--4hat  these  wheels 

^Us  great  deal  of  water,  and  yield  but  little  power  in  return — . 

^t  Vi^mu^g®*  the  patentee  to  see  if  any  thing  is  wrong— that  if 

t  nerform  better  he  must  return  to  the  breast  wheel,  and  use 

th  ^  ^  T  as  auxiliaries,  and  finally,  ^that  reacting  wheels  are  only 

m  on  y    j^jg^jf^ieff  and  where  there  can  be  no  possible  want  qf 

•^  .    nqifinly  the^n* 

ater  to    iv^^^  ^^^^^ — r^^  ^^^^^  gentleman,  after  nearly  four  years 

^fi^*    in  the  use  of  reaction  water  wheels  of  the  most  approved 

^P®'*^  states,  as  a  summary  of  his  practice,  that: 

'^^^^^backwater  they  are  unsurpassed  by  any  other  wheel  within  my 

^^^  ,  g  for  the  simple  reason  that  they  will  run  under  such  head 

mains  and  running  horizontally,  and  not  lifting  from  the  water^ 
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eipeiid  DO  power,  as  float  wheels  do,  in  rising  oat  of  backwater. 
But  the  power  of  these  wheels  depends,  like  others^  upon  the  head 
under  whioh  they  act,  and  when  that  head  is  lessened  by  backwater, 
their  power  is  proportionally  diminished.  I  hare  been  each  year 
iupphfing  the  place  qf  these  wheels  (the  reaction)  with  the  straight 
float  (breast  wheel)  and  am  now  putting  in  two  of  the  latter  at  one 
of  my  mills.  The  reason  is  that  the  reaction  wheels  used  the  water 
to  too  great  waste,  and  were  continually  out  of  order*  I  own  the 
patent  right  for  a  reaction  wheel,*  and  have  a  half  dozen  on  hand  for 
which  I  have  no  use.  I  have  also  one  of  Wing's  oat  of  use,  and  of 
no  value  to  me.'' 

The  above  recital  of  the  experience  of  an  intelligent,  practical  man, 
in  the  use  of  these  wheels  at  a  site  affected  by  backwater,  and,  there- 
fore, the  better  suited  to  develope  their  peculiar  advantages,  is,  in  con- 
sequence of  his  being  personally  interested  in  their  success,  worthy  of 
particular  notice,  as  clearly  displaying,  firstly,  the  approval  of  reaction 
water  wheels;  secondly,  their  trial  and  doubts  of  their  utility,  and 
finally,  their  repudiation;  which — as  though  a  fondness  for  these  mo- 
tors was  a  disease  with  fixed  symptoms  and  a  crisis — are  the  same 
stages  of  opinion  that  others,  who  tried  them,  have  passed  through  in 
several  cases  known  to  the  writer;  where  breast  wheels  were  eagerly 
discarded  for  reaction  wheels,  which,  on  full  and  fair  trial,  were  still 
more  eagerly  repudiated,  to  reinstate,  the  formerly  rejected  breast 
wheels. 

From  a  letter  addressed  by  another  manufiu^urer,  (located  in  a 
difibrent  quarter  of  the  country)  to  the  same  gentleman  whose  kind- 
ness has  supplied  us  with  the  above,  the  following  is  extracted. 

July  14M,  1836. — ^^^The  patentees  of  a  reaction  wheel  oflfeied  to 
put  one  in  for  me,  that  should  drive  a  certain  number  of  throstle  spin- 
dles, and  other  machinery  named,  with  a  certain  quantity  of  water, 
also  named,  for  a  stipulated  price ;  and  if  the  wheel  when  finished 
would  not  drive  all  the  machinery  mentioned,  they  shonld  have  noth- 
ing for  putting  it  in.  I  accepted  their  offer,  and  we  entered  info  a  writ- 
ten agreement;  they  put  in  the  wheel,  but  they  could  not  make  it  drive 
all  tiie  machinery  they  engaged  it  should,  although  they  used  mart 
water  than  was  agreed  upon.  This  wheel  is  geared  into  the  same 
upright  shaft  with  the  breast  wheel  I  had  previously  pat  in,  which  af> 
forded  a  fair  opportunity  of  testing  the  power  of  the  wheels;  I  diere- 
fore  threw  the  breast  wheel  out  of  gear,  and  put  as  mudi  machinery 
on  the  reaction  wheel  as  it  would  drive  at  speed,  and  measured  the 
water  it  was  using;  I  then  put  the  breast  wheel  in  gear,  drew  water 

*  Thie  wheel  was  regarded  as  one  of  the  rery  best  of  the  species,  all  of  which  are  rentarin. 
biy  siinilar,  as  we  hare  befbie  stated. 


RemarhB  on  Beaetion  mnd  Turbine  Water  WUeU.       t%l 

enough  oa  it  to  make  it  drive  the  same  machinery,  at  the  same  speed 
it  was  driven  by  the  reaction  wheel,  and  measured  the  water  as  be^ 
Jbre^  the  difference  was  considerably  in  favour  of  the  breast  wheel 
certainly^  and  if  the  measurement  of  the  water  was  correct,  it  was 
qtdte  20  per  cent.'' 

This  direct  comparison  of  the  work  of  reaction  and  breast  wheels, 
made  upon  a  large  scale,  and  under  precisely  the  same  circumstances, 
appears  to  be  absolutely  decisive  that  the  former  are  inferior  to  the 
latter,  as  an  hydraulic  motor,  when  the  question  of  backwater  is  left 
out  of  view. 

Now  the  ratio  of  power  to  effect  which  commonly  obtains  in  breast 
wheels,  as  employed  in  this  country,  is  about  10  to  5,  or  their  coeffi- 
cient of  effect  may  be  taken  at  0.500;  hence  if  the  breast  wheel  re«* 
quires,  as  stated  above,  20  per  cent,  less  water  to  produce  the  same 
effect  than  the  reactioa  wheel  did,  we  have  the  following  proportion 
to  find  the  co-ejficient  of  the  latter,  viz : 

12i  :  10  ::  0.500  :  0.400. 

Frotn  trial  by  this  manufacturer  then,  it  seems  that  the  co-efficient 
of  effect  of  reaction  water  wheels  is  about  0.400;  by  our  own  experi- 
ment its  value  must  have  been  near  0.400,  by  the  experience  of  the 
other  manufacturer  cited,  it  is  clear  that  it  must  have  been  considerably 
less  with  his  reaction  wheels  than  0.500,  and,  finally,  by  Mr.  Waring's 
investigation,  that  it  was  only  equal  to  the  undershot  co-efficient. 

In  consequence  of  ail  this,  we  are  induced  from  the  information  at 
present  in  possession,  and  from  some  personal  observations,  to  form 
the  opinion,  that  at  least,  where  they  are  actuated  by  a  clear  fall  of 
water  unimpeded  below,  the  ratio  qf  effect  to  power  in  reaction  water 
wheels  J  is  not  higher  than  in  good  undershot  wheels,  under  the  same 
circumstances. 

If  this  conclusion  is  correct  (and  if  not,  we  hope  the  contrary  will 
be  experimentally  shown  by  some  of  the  numerous  readers  of  this 
journal,  who  are  competent  to  such  researches)  it  is  truly  surprising 
that  proprietors  of  works  driven  by  overshot  wheels,  with  a  fine  &tl, 
should  ever,  in  ai^  case,  have  resorted  to  the  use  of  these  water  con^ 
sumers;  as  has  been  done,  to  some  extent,  at  the  government  works 
at  Harper's  Ferry,  and  at  a  few  other  points,  known  to  the  writer, 
where  overshot  wheels  have  been  removed  to  make  way  for  those  of 
reaction!  which  it  would  appear  from  the  above  remarks,  consume 
twice  as  much  water  to  produce  a  given  effect,  or  as  muchas  under- 
shot wheels  usually  do. 

TO  BB  OOinUTOBB. 
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Cast  qf  TVanspartaiian  on  Railrocuh.    By  C.  Eko^T,  Jb.|  C.  E. 

[COITTTHVXD  YBOM  »▲•!   147.] 

On  the  Value  qf  Chradienis.  In  the  preceding  number  I  propos- 
ed a  fonnula  for  the  determination  of  the  cost  of  transportation  on  laJl- 
roads.  I  am  aware  that  that  expression  is  not  in  accordance  with  the 
opinion  which  now  prevails  in  regard  to  the  economy  of  railroad  ood- 
▼eyance;  and  that  there  are  many  gentlemen  of  experience  and  reputa- 
tion who  are  prepared  to  adopt  a  much  lower  estimate  than  mine. 
But,  until  some  road  can  be  adduced  on  which  the  experiment  has 
been  tried  long  enough  to  exhibit  a  result  which  can  be  received  as  a 
fieiir  average,  and  which  authorizes  lower  constants,  I  cannot  cooseai 
to  the  reduction  of  the  formula.  In  its  present  state  it  gives  a  measure 
below  the  actual  performance  on  any  road  in  the  United  States. 

I  am  also  aware  that,  in  not  presenting  the  average  cost  of  freight  in 
any  particular  number  of  cents  per  ton  per  mile ;  or  in  any  particular 
sum  per  mile  traveled  by  the  locomotive  engines,  I  have  deviated  from 
the  popular  and  most  approved  methods  of  treating  the  subject  Bat  I 
regard  the  aggregate  cost  per  mile  run  as  no  guide  whatever  to  the 
economy  which  characterizes  the  management  of  a  railroad ;  and  deem 
it  an  unauthorized  assumption  that  because  this  sum  is,  in  any  instance, 
unusually  low,  the  work  is  conducted  with  more  than  ordinary  suc- 
cess. The  fact,  where  it  exists,  can  only  be  used  to  prove,  if  other 
circumstances  remain  the  same,  that  the  engines  have  taken  smaller 
loads,  and  made  a  greater  number  of  trips,  and  run  more  miles,  than 
was  absolutely  necessary.  In  fact,  if  we  admit,  what  cannot  well  be 
denied — that  under  siinilar  circumstances,  and  with  engines  of  the 
same  class,  the  cost  of  locomotive  power  is  proportional  to  the  distance 
run — or  that  the  cost  of  running  one  mile  is  not  diminished  by  inr 
creasing  the  load,  it  follows  as  a  consequence  that,  ceteris  paribus^ 
the  more  economical  the  administration  qf  a  road,  the  greater  will 
be  the  aggregate  cost  per  mile  run  by  the  locomotive  engines. 

Neither  is  the  circumstance  that  tiie  aggregate  expenses  of  a  line 
for  one  year  divided  by  the  number  of  tons  conveyed,  exhibits  a  low 
average  per  ton  per  mile,  any  test  of  good  management  The  fiict,  by 
itself,  is  more  likely  to  prove  that  the  tonnage  was  great  than  that  the 
Administration  was  judicious. 

I  shall  now  jproceed  to  deduce  from  this  general  expression  of  the 
cost  of  freight,  certain  consequences  of  the  utmost  importance  in  the 
location  and  establishment  of  railroad  lines^  which  I  believe  bare 
hitherto  been  little,  if  at  aH,  regarded. 

What  is  the  Value  qf  Gradients?    I  mean  by  this  question,  how 
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much  more  is  a  raUroad  having  gradients  of  thirty  feet  per  mile  worth 
than  the  same  road  with  grades  of  forty  feet  per  mile?  Or,  how  much 
money  would  good  economy  authorize  an  engineer  to  expend^  in  the 
construction  of  his  road^  in  order  to  reduce  the  limiting  gradient  any 
given  amount? 

I  have  seen  various  intricate  and  laborious  solutions  of  questions 
whicli  involve  the  loss  of  time  and  the  consumption  of  steam  in  the 
ascent  of  gradients;  but  I  have  never  yet  met  with  any  examination 
of  this  interesting  and  all  important  problem.  The  loss  of  timey  in 
this  country,  is  usually  a  matter  of  little  consequence  in  the  transpor- 
tation of  merchandize;  and  experience  teaches  that  the  cost  of 
motive  power  is  very  nearly  proportional  to  the  distance  traveled  by 
the  engine,  and  very  little  affected,  within  the  limits  which  ordinarily 
occur  in  practice,  by  irregularities  in  the  tractile  power.  It  is  no  doubt 
true  that  if  we  were  to  make  observations  under  extreme  circumstances 
— as  where  the  engines  move  on  a  perfect  level,  and  where  they  fre- 
quently mount  the  steepest  grades  they  can  possibly  ascend  without 
loads — the  cost  of  motive  power  per  mile  run,  would  be  found  to  ex- 
hibit very  considerable  variations.  The  charges  for  fuel,  as  well  as  for 
repairs,  would  be  materially  increased  by  the  increase  of  the  acclivity 
of  the  grades.  But  we  have  no  such  extreme  cases  in  practice;  and  the 
folio  wing  investigation  is  based  on  the  authorized  assumption  that  the 
cost  of  running  the' locomotive  engine  and  its  tender,  without  other  load^ 
is  proportional  to  the  distance  run,  and  independent  of  variations  of  the 
tractile  force  consequent  on  the  ordinary  irregularities  of  grade. 

In  the  preceding  number,  the  aggregate  annual  expenses  of  a  line 
of  railroad  under  good  management  were  represented  by  this  formula, 

3N     14T     _^^ 

— r+r~r;r  +  500A,  (A) 

10      1000         .  ^    ' 

In  which  N  is  put  for  the  number  of  miles  traveled,  during  the  year, 
by  the  locomotive  engines,  T  the  mimber  of  tons  net  carried  one  mile, 
and  h  for  the  length  of  the  line. 

This  formula,  it  will  be  observed,  expresses  the  cost  of  transporta- 
tion without  any  express  computation  of  the  effect  of  tfie  grades  over 
which  the  tonnage  is  carried.  Nevertheless,  the  result  which  it  yields 
is  not  independent  of  the  grades;  for  they  enter  into  the  value  of  N, 
and  control  the  number  of  miles  traveled  by  the  migines.  The  vari- 
ation of  the  maximum  gradient  will  not  cause  a  sensible  variation  of 
any  item  of  the  aggregate  cost  of  transportation  excepting  that  of  the 
locomotive  power. 

Now,  in  deducing  the  changes  in  the  cost  of  locomotive  power  con- 
sequent on  changes  of  grade,  1  shall  assume  that  the  circumstances  of 
the  trade  are  such  as  will  permit  that  the  machine  be  always  started 
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with  a  full  train— -that  is  to  say,  with  the  largest  train  which  it  is  certaio 
to  control  on  the  limiting  grade.  In  many  instances  this  assumptm  b 
not  strictly  in  accordance  with  the  facts ;  since  it  is  frequently  advisable 
— particularly  where  the  grades  are  light,  and  the  trade  inconaden- 
ble— to  effect  a  portion  of  the  transportation  with  imperfect  loads.  In 
such  cases  greater  ascents  might  obviously  be  encountered  without 
increasing  the  cost  of  carrying  every  trains  and  the  effisct  of  assaming 
that  the  trains  are  all  full,  when  a  portion  of  them  is  not  full,  will  evi- 
dently be,  to  render  the  estimated  increase  of  cost  consequent  on  the 
^adient  somewhat  higher  than  it  really  is. 

The  formula  is  intended  to  fix  a  limit  within  which  the  actual 
value  of  the  grade  must  always  be  found;  and  as  it  should  be  the  ob- 
ject of  every  company  to  do  their  transportation  with  the  least  possi- 
ble labour,  and  at  the  least  possible  cost,  the  number  of  miles  actually 
traveled  ought  to  approach  very  nearly  the  number  corresponding  with 
the  assumption  of  full  trains;  and  consequently,  except  in  extreme 
cases,  the  estimate  should  not  be  much  in  excess.  But  if  the  situation 
and  circumstances  of  the  line  be  such  as  will  preclude  the  probability 
of  loading  all  the  tonnage  trains  to  the  proper  limit,  some  allowance 
may  be  made,  in  the  application  of  the  formula,  for  that  portion  of  the 
trade  which  it  does  not  embrace. 

Now,  if  the  limiting  gradient  of  the  road  be  changed,  the  number  of 
miles  traveled  by  the  locomotive  engines  will  also  be  changed.  If  the 
load  be  reduced  one  half  by  the  introduction  of  any  plane,  the  number 
of  trips,  and,  consequently,  the  cost  of  locomotive  power,  will  be  very 
nearly  doubled  by  the  admission  of  that  plane. 

But  the  number  of  miles  traveled  by  the  engines  in  the  course  of 
a  year,  supposing  them  to  convey  full  loads,  and  the  transportation, 
accordingly,  to  be  effected  with  the  greatest  possible  economy  of  power, 
will  be  expressed  by 

n  ' 

Where  n  is  put  for  the  average  gross  load  in  tons,  up  the  limitiog 
grade,  and  T'  for  the  gross  weight  in  tons  carried  in  full  trains  one 
mile  in  the  direction  to  which  that  gradient  is  opposed. 

We  know,  from  satisfactory  experiments,  that  an  inclination  of 
twenty  feet  per  mile,  on  a  road  in  good  adjustment,  requires  for  its 
ascent  a  power  nearly  double ;  and  one  forty  feet  per  mile  a  power 
treble,  and  one  of  sixty  feet  a  power  quadruple  (or,  for  grades  under 
eighty  feet,  very  nearly  in  this  proportion)  that  which  is  required  to 
draw  the  same  weight  on  a  level.  In  other  words,  if  W  be  the  cross 
load  an  engine  is  capable  of  drawing  with  safety  and  certainty  on  a 
level  road,  and  x  the  inclination,  in  feet  per  mile,  of  the  gradient  wbich 
limits  the  load,  then 
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will  be  the  load,  near  enough  for  oar  object,  with  which  it  can  mount 
the  plane  ascending  x  feet  in  a  mile. 

If  we  now  designate  by  C  the  cost  of  running  the  engine  with  its 
tender  only,  one  mile ;  by  c  the  additional  cost  of  motive  power  per 
mile,  due  to  each  ton  gross  added  to  the  load — then  C+cn  will  be  the 
whole  cost  of  motive  power  per  mile  run.    This  sum  may  be  written 

^  +  '«0+S' 

by  substituting  for  n  its  value  expressed  in  terms  of  the  grade  and  the 
power  of  the  engine. 

20  + AT 

If  we  now  multiply  this  sum  by  2T'     _L.,  the  number  of  miles 

that  ought  to  be  traveled  by  all  the  engines  in  the  course  of  a  year, 
we  shall  obtain  for  the  whole  annual  expense  of  motive  power 

and  for  the  whole  annual  cost  of  maintaining  the  line  and  transmitting 
the  trade  which  it  receives 

in  which  we  have  the  aggregate  cost  of  transportation,  with  the  great- 
est attainable  economy  of  power,  cleared  of  the  number  of  miles  travel- 
ed by  the  engine,  and  expressed  in  terms  of  the  particular  grade  which 
controls  the  cost  of  power. 

In  order  to  determine  the  sum  which  we  might  expend  for  there- 
duction  of  this  limiting  gradient,  which  is  the  problem  under  consider- 
ation, we  must  ascertain  the  value  of  this  formula  for  different  values 
of  a?,  and  take  the  difference  between  those  values.  . 

If  we  now  suppose  x  to  assume  the  new  value  or',  the  correspond- 
ing difference  produced  in  the  aggregrate  annual  expenses  by  the 
change  of  gradient^  supposing  still  that  the  trains  are  fi:di,  will  be 


«C^T'.  (C) 

Tile  increase  of  expenses  is  proportional  to  the  increase  qfthe  sine  of 
the  angle  qf  inclination  of  the  gradient;  and  directly  proportional 
to  the  gross  tonnage  which  ascends  the  limiting  gradc^  in  full  trains, 
and  reciprocally  as  the  power  of  the  engine  capable  qf  running  one 
mile  at  the  assumed  cost  of  locomotive  power. 

The  value  of  gradients,  or  the  expenses  which  they  produce  on  rail- 
road lines,  will  diuiinish,  therefore,  proportionally  to  the  improvement 
in  the  power  of  the  engines. 
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Let  us  now  substitute  for  Cits  vahie — three-tenths  of  a  doQar— 
and  put  ;r'— dTsB  l ;  and  we  shall  obtain 

for  the  increase  of  the  annual  expenses  of  a  road  consequent  on  the 
addition  of  one  foot  per  mile  to  the  acclivity  of  the  limiting  slope. 

It  is  not  easy  to  assign  the  proper  measure  of  the  average  pow- 
er of  the  freight  engines  now  in  use  ^  but  if  we  assume  300  tons 
gross  for  the  maximum  load  on  a  level  at  all  seasons  of  the  year,  of 
engines  of  the  medium  class — ^from  ten  to  twelve  tons  weight— we 
shall  not  be  too  low  for  the  present  condition  of  the  machine,  and  the 
average  power  of  all  good  engines  of  that  class. 

With  this  addition  to  the  data  of  the  problem,  we  shall  have 

Toooo  ^^ 

for  the  annual  value,  in  dollars,  of  one  foot  in  the  acclivity  of  the 
maximum,  or  limiting,  gradient. 

If  we  now  capitalize  this  quantity,  or  determine  from  it  the  origi- 
nal outlay  of  capital  which  would  be  justifiable  in  order  to  avoid  an 
increase  in  the  ascent  of  one  foot  per  mile,  we  shall  find  it  to  be 

-—of  a  dollar,  (F) 

600  '  ^  ' 

or  1|  mills  for  each  gross  ton  carried  one  mile — the  value  of  money 
being  taken  at  6  per  cent  ^ 

In  other  words,  to  find  the  value  of  any  reduction  of  the  acdiTity 
of  the  limiting  grade,  on  ordinary  railroads, 

fTe  muUiply  the  number  of  tons  gross  carried  up  that  grade  in 
fiill  trains  bff  the  length  of  the  line  (or  by  the  distance  ron  by  the  en- 
gines which  cross  the  grade  in  question,)  and  by  the  number  qfjeetper 
vrile  in  the  ascent  which  it  is  proposed  to  save,  and  divide  bg  600. 
The  result  will  be  the  value  of  the  reduction  of  the  grade,  in  dollars. 

There  is  one  point  in  this  annunciation,  worthy  of  remark,  and 
which  I  believe  is  never  regarded  in  the  consideration  of  such  subjects 
— ^if  indeed  this  question  itself  has  ever  received  any  consideration. 
The  amount  which  may  be  paid,  or  ought  to  be  expended,  for  tbe  re- 
duction of  tbe  maximum  grade,  is  proportional  to  the  length  of  tk 
road,  if  the  engines  run  <<  through;"  or  proportional  to  the  lengdi  of  the 
<< stage"  on  which  the  gradient  is  found,  if  the  line  be  very  long  and 
divided  into  stages.  And  this  law  will  continue  to  apply  until  it  be- 
comes more  economical  to  employ  one  or  more  assistant  eiq|ine  to  aid 
in  tbe  ascent  of  such  grades;  in  which  case  the  value  of  these  auxiliaiy 
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eaigineSy  or  the  dxpenaes  Tfhieh  they  \VLt<Att^  lunits  the  snuii  #hich 
may  be  expended  in  the  reduetioii  of  the  aoeUvlty. 

For  the  fmrpose  of  an  ap^icatioii  of  the  riile  trhkh  I  have  an- 
uoimetdy  let  ns  soppese  diat  the  toad  is  thirty  miles  in  length;  that 
the  duty  to  be  eziketed  of  the  engines  is  eqtuvaient  to  SO^OOO  tons  gross 
conveyed.  <« throng''  iathe  direction  to  which  the  limitxag  gradient 
is  opposed ;  and  that  the  cheapest  adudssable  line  Would  present  a 
gradient  of  fifty  feet  per  mile.  How  much  conld  we  afford  to  expend, 
in  the  construction  of  the  road,  in  order  to  reduce  this  limit  to  forty 
feet?    By  the  formula  (F)  we  have 

20,000  X  30  X 10 


600 


1-010,000. 


The  comparison  of  this  result  with  the  cost  which  would  be  actually 
required,  under  the  circumstances,  controls  the  location.  But  if  the 
trade  in  this  case  had  been  assumed  at  200/)00  gross  tons,  and  the 
length  of  the  line  sixty  miles,  the  value  of  ten  feet  per  mile  in  the 
limiting  gradient  would  have  been 

200,000  X  60  X  10     ^  ^^  ^^ 
600 -»  200,000. 

The  magnitude  of  this  last  result  would,  of  course,  bring  up  the  ques- 
tion of  the  relative  economy  of  auxiliary  power,  which  would  be 
wholly  inadmissible  in  the  former  case.  Should  the  comparison  de- 
termine in  favour  of  assistant  engines  for  the  limiting  gradient,  our 
equation  would  then  become  applicable  again  to  the  determination  of 
the  value  of  %e  next  highest  gradient,  or  the  sum  which  might  be  ex- 
pended in  its  reduction. 

(To  be  continaed.') 
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Further  Notice  of  the  Projected  Water  Works  at  Mhang. 

Mr.  Cushman's  letter,  inserted  in  the  last  number  of  this  journal,  in 
which  be  declares  himself  ^<  rather  pleased  the  plan  should  have  met 
with  opposition,''  induces  us  to  offer  a  few  more  remarks,  with  the  view 
of  reinforcing  some  of  the  positions  taken  in  a  review  of  these  propos- 
ed works,,  inserted  in  the  June  number. 

We  will  merely  premise  by  saying,  that  if  we  have  at  all  miscon- 
strued the  nature  of  the  plans  proposed,  it  was  certainly  unintention- 
al, and  may  probably  be  owing  to  the  ambiguity  of  the  style  in  which 
they  were  described;  of  which  we  could  offer  examples  if  mere  verbal 
criticiam  had  any  place  among  our  objects. 

Whether  we  hate,  or  have  not,  misconceived^  **tohat  really  are  the 

20* 
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restilie  qf  practice/^  as  is  alleged,  we  freely  leave  to  the  decision  of 
iour  practical  readers,  most  of  whom  are  perfectly  cognizant  of  the 
facts,  upon  which  our  former  observations  were  grounded. 

For  the  sake  of  convenience,  we  will  still  observe  the  same  numenol 
order,  in  those  of  the  few  paragraphs  concerning  which  further  obser- 
vations are  offered,  as  was  observed  in  the  former  review,  and  fol- 
lowed in  the  letter  inserted  in  the  last  number. 

I.  Concerning  ike  proposed  Street  Jets  for  Extinguishing  Firt»  in 

Mbany. 

Mr.  Cushman  (at  page  four  of  the  printed  report  forwarded  to  the 
Institute)  says  «for  the  extinguishment  of  fires,  effectually  and  expe- 
ditiously, without  other  power  than  that  derived  from  the  head  of 
water,  it  will  be  necessary  to  command  a  greater  head  than  would  suf- 
fice to  deliver  water  upon  the  roofs  by  a  hose  or  conduit  pipe  reach- 
ing to  the  roof  itsel£'^ — ^^  It  should  be  great  enough  to  force  upon  the 
roof  B,jet  d?eau  by  means  of  a  short  hose  appUed  to  the  hydrant,  &c./' 
and  upon  page  5  of  the  report,  he  further  says,  ^^an  addiiionalten 
feety  at  the  fountain,  will  enable  us  to  accomplish  this  important  pur- 
pose, as  perfectly  as  is  possible  by  any  exertion  of  power,  4^'' 

Now  the  parts  of  the  above  extracts,  which  we  have  taken  the 
liberty  o[  italicising,  show  clearly  enough',  frst,  a,  design  to  dispense 
entirely  with  fire  engines !  and  second,  an  expectation  that  jets  through 
hose  from  the  streets,  will  rise  within  ten  feet  of  the  altitude  of  the 
head  of  water  which  actuates  them,  (or  height  to  which  the  vater 
would  rise  in  a  standing  pipe,}  that  head  being  either  fifty-five  feet, 
^^  within  the  city  limits,'^  or  neard60  feet  «m  the  lowe^part  of  the 
city,^*  according  as  we  take  the  report,  or  the  letter  as  authority! 

It  was  to  combat  these  apparently  erroneous  doctrines,  that  we  ad- 
vanced the  case  of  the  jet  d'eau  at  Fairmount,  which  from  what  in- 
formation we  then  had,  was  supposed  to  play  only  about  thirty  feet 
under  a  head  of  nearly  eighty  feet;  since  then,  by  the  aid  of  a  good 
theodolite,  we  have  ascertained  that  when  the  full  opening  is  dravn, 
of  all  its  cocks,  this  jet,  actuated  by  seventy-five  feet  head,  rises  forty- 
five  feet  high  into  the  air,  or  falls  thirty  feet  short  of  the  level  of  the 
reservoir. 

All  that  we  alleged,  however,  in  the  former  review,  viz.  that  al- 
though this  fountain  is  under  very  favourable  ciroumstanoes  for  pro- 
ducing a  high  ascension  of  water,  yet  ^sueh  a  jet  as  might  have  been 
expected  does  not  restUt,^^  is  still  borne  out,  by  the  aocurate  measoie- 
ments  recently  made;  for  {not  to  multiply  authorities)  we  find  by  re- 
sorting, for  example,  to  Professor  Reawick's  Treatise  on  Mechanics 
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that  the  altitude  of  this  jet,  if  deduced  fh>m  the  fonnula  there  given, 
viz: 

— where  H  ■■  the  bead  of  water  above  the  ajutage,  and  A  ■■  the 
height  of  the  jet — should  be  sixty-four  feet  for  a  head  of  seventy-five 
feet — it  is  really  but  forty-£ve  feet,  the  practical  defect  being  nineteen 
feet  Were  we  not  justified  then  in  saying  that  its  altitude  is  less 
than  ^^  might  have  been  expected?'^  And  will  not  the  jets  at  Albany 
probably  fall  short  as  much? 

In  fact  we  might,  with  apparent  safety,  infer  that  the  street  Jets  at 
Albany,  will  fall  stiU  more  short  of  the  altitude  of  Aeir  active  head, 
than  does  the  one  at  Fairmount;  for  it  must  not  be  overlooked,  that 
although  the  form  of  the  ajutage  of  the  latter  is  not  the  most  favor* 
able  possible,  for  producing  the  highest  projection  of  water,  it  is  yet 
more  so  than  the  common  branch  pipe  of  a  hose,  as  will  be  readily 
appreciated. 

Again  it  is  perfectly  well  known  here,  that  notwithstanding  the 
abundance  of  our  usual  supply  of  water,  whenever  a  great  fire  breaks 
out,  and  the  fire  department  have  made  their  attachments  to  th&  fire 
plugs,  it  is  with  the  greatest-  difficulty  (hat  any  water  can  be  procur- 
ed from  the  private  hydrants  in  the  vicinity,  though  these  are  but 
little  elevated  above  the  pavement,  and  usually  about  sixty  feet  be- 
low the  level  of  the  surface  of  the  reservoirs  at  Fairmount;  and  we 
may  further  mention,  that  the  ordinary  consumption  of  the  city,  pre- 
vents the  water  from  rising,  in  a  standing  pipe,  at'the  Navy  Yard,  on 
the  Delaware  front,  within  nearer  than  about  fourteen  feet  of  the  reser- 
voir level ;  now  if  projected  from  the  pavement  by  a  hose,  at  would 
of  course  fall  much  more  short— probably,  indeed,  forty  feet  sdiort  in 
all — and  as  the  usual  city  supply  must  go  on  at  all  times  when  it  is 
required,  how  can  only  ten  feet  additional  head  be  expected  to  con- 
trol fires  by  street  jetsf 

Of  course  isolated  cases  will,  and  do  sometimes,  occur,  when  a  sin- 
gle  hose  attached  prompt ly,  may  subdue  a  fire  in  its  inchoative  state; 
but  they  are  not  common,  and  it  would  certainly  never  answer,  to 
rest  the  safety  of  a  large  city  upon  the  possible  contingency  of  attack- 
ing every  fire,  in  its  very  inception;  an  apparatus  must  therefore  be 
kept,  and  a  department  organized,  capable  of  making  head  against, 
and  extinguishing,  a  considerable  conflagration;  and  being  so  kept, 
and  always  ready  to  act,  the  occasional  importance  of  a  single  jet, 
dwindles  into  insignificance,  or  even  vanishes  entirely. 

Mr  Cushman,  in  his  letter  p.  147,  in  speaking  of  the  fountain  at 
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Fakmouiity  says:  <<Now  the  eesentiml  eirtumeianee  of  the  trial  hay- 
ing  been  made  with  a  single  ajutage  of  ofie  inch  in  diameter,  \m 
been  entirely  oyerlooked,  while  it  is  fa  stubborn  fact'  that  with  a  pleD- 
tiful  supply  of  water  and  given  height  of  fountain,  the  height  of  tke 
jet  may  be  increased  through  a  very  great  range,  ^mpiy  by  yaryiog 
the  siae  of  the  orifice  of  the  ajutage.  My  plan  had  doe  rdferenoeto 
this  appropriate  orifice  ibr  the  jet,  and  the  writer'a  oppoattion  to  it 
arises  from  a  want  of  knowledge  of  any  sueh  reqiMrement'^ 

Upon  this  yery  point  in  Cavallo's  Philosophy,  p.  201, 4tb  Am.  EdL, 
we  find  the  following  remarks. 

«By  enlarging  the  aperture  the  frictioa  against  Itie  sides  is  dimio- 
ished,  but^  the  firiction  or  opposition  of  the  air  is  increased.  Therefore 
as  long  as  Ibe  former  is  diminished,  faster  than  the  latter  is  biciessed, 
the  jet  may  be  made  to  ascend  higher  and  higher,  by  enlarging  the 
aperturd;  but  beyond  that  limit,  the  enlasgement  of  the  aperture  will 
not  increase  the  height  of  the  jet  Now  it  has  been  foond  Jivm  a 
variety  qf  experimentSy  that  this  limit,  or  maxinuim  of  effiwt,  takes 
place  when  the  diameter  of  the  circular  apertiure  ie  eankewhat  tm 
than  an  inch  and  a  quarter.^^ 

Now  as  it  seems  absurd  to  suppose  that  to  produce  «a  vefygnat 
range,  ^  in  speaking  of  a  one  inch  jet,  Mr.  Cushman  intended  only 
one  quarter  qf  an  inch  yariation  in  the  size  of  the  orifice  of  the 
ajutage,  and  as  Mr.  Cayallo  explicitly  dedaies,  in  the  above  extract, 
that  the  ajutage  of  a  jet  of  maximum  altitude,  with  a  given  head,  rs- 
quires  to  be  one  and  a  quarter  inch  only,  we  are  impelled  to  the 
conclusion  that  Uie  phrase  *^  very  great  range,  ^c,^'  could  only  have 
been  used  in  this  connexion,  from  <<a  want  qf  knowledge  ofanysuA 
requirement.^^ 

Be  this  as  it  may,  we  did  not  mistake  the  ^^individual  &et '^  at  Fai> 
mount  for  <<a  prindpk,^^  as  is  alleged,  but  merely  r^arded  it  as  an 
instructive  example,  pregnant  with  meaning;  hence  we  feel  but  lit- 
tle interest  in  this  part  of  the  discussion,  and  leaving  Mr.  Cushman  to 
settle  with  Mr.  Cayallo  the  question  of  variation  inthe  siaeofthe 
ajutage,  and  the  extent  of  range  through  which  jets  may  thereby  be 
augmented  in  altitude,  we  will  now  pass  to  other  pointsL 

III.  Of  the  thickness  qfCast  Iron  Conduit  Pipes* 

In  commenting  upon  this  subject  in  our  review,  we  referred  to  the 
fact,  that  long  practice  had  established  the  naeearity  of  giving  to  ooo- 
duit  pipes,  a  thickness  very  much  greater  than  would  be  deduced  by 
a  mere  calculation,  based,  in  any  given  case,  upon  the  known  woifc- 
ing  pressure  of  water,  the  known  tenadty  of  cast  iron,  and  perhaps 
A  •luill  addition  for  corrosion. 
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la  our  reviev  we  attenipted,  upon  sheer  .pra^icftl  groimdS)  to  com- 
bat the  fatal  doctriney  that  «<oae^wentieth  of  an  inch  is  amply  suffi- 
cient  to  sustain  the  pressure  resulting  from  a  head  of  fifty-^five  feet/' 
even  if  .subsequently  proposed  (on  account  of  probable  corrosion)  to 
be  augmented  fivefold,  or  only  to  one-Jburth  of  an  inch  in  thickness^ 
for  cast'  iron  conduits  of  seventeen  inches  C9.1ibre9  working  under  fifty* 
five  feet  head ! 

Far  from  regarding  such  pipes  as  possessing  so  large  a  surplus  of 
substance  that  "we  may  certainly  rely  upon  the  efficiency  and  dura- 
bility of  the  conduit"  if  working  under  fifty-five  feet  head ;  we  were 
impelled  to  conclude  from  practice  here,  that  such  a  conduit  would 
necessarily  fail  to  realize  the  expectations  formed  of  its  utility. 

For  it  is  to  guard  against  contingencies  from  without,  as  well  as  the 
pressure  from  within,  that  experience  has  shown  a  thickness  of  two^ 
thirds  of  an  inch^  to  be  indispensable  for  our  water  pipes  of  sixteen 
inches  calibre,  working  in  the  general  plane  of  the  dty,  under  a  pres- 
sure about  the  same  as  is  proposed  at  Albany;  amongst  the  chief  of 
these  contingencies  may  be  named  the  settlement  of  the  e^rth  above 
them,. in  which  they  are  buried;  it  would  appear  that  the  hubs,  oi 
projections,  at  the  end  of  each  nine  feet  length  of  the  conduit  pipes, 
rest  usually  upon  a  solid  foundation  formed  of  undisturbed  earth, 
whilst  the  body  of  the  pipe  often  scarcely  touches  at  all,  it  being  very 
difficult  so  to  pack  the  earth  around,  and  below  it,  as  to  secure  an  uni- 
form bearing. 

To  show  what  great  errors  we  should  fall  into,  by  founding  an  es- 
timate of  the  necessary  thickness  of  conduit  pipes  upon  a  mere  calciU 
lation  of  the  pressure  within  them,  we  will  refer  to  the  case  of  the  gas 
pipes  of  Philadelphia,  which  work  under  a  pressure  equivalent  only 
to  three  inches  head  of  water;  now  these  pipes,  if  proportioned  to  the 
pressure  within,  upon  the  supposition  that  <<  one-twentieth  of  an  inch 
is  amply  sufficient"  to  sustain  a  head  of  fifty-five  feet  (as  stated  on 
p.  15  of  the  printed  report)  would  scarcely  be  thicker  than  this  sheet 
of  paper!  Let  us  inquire  what  is  the  actual  thickness  in  use  in  Phil- 
adelphia? The  able  superintendent  of  the  gas  works  has  informed 
the  writer,  that  their  sixteen  inch  mains  are  made  about  five-eighths 
of  an  inch  thick,  and  that,  as  a  general  rule,  they  give  to  the  gas  con- 
duits only  ten  per  cent,  less  substance  than  practice  has  assigned  to 
those  qf  similar  calibre  which  convey  water  through  the  city. 

Such  being  the  case  here,  we  invite  our  readers  to  calculate  the 
minute  fraction  of  an  inch,  which  would  represent  the  thickness  of 
cast  iron  gas  pipes,  upon  the  supposition  that  the  pressure  alone  should 
be  regarded,  and  ask  themselves  whether  such  attenuated  tubes  could 
be,  for  a  moment,  thought  of  for  actual  usej  for  we  naay  probably  be 
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told  that  the  thicknesB  commonly  allowed  for  gas  pipes  every  uAert^ 
which  fyi  exceeds- what  the  mere  pressure  within  woidd  reqiure^is  one 
of  the  ^^errors  of  practice ''  that  ought  to  be  repudiated;  though  sodi 
an  allegation  would  more  likely  be  regarded  by  impartial  people  as 
an  error  in  him  who  ventured  the  assertion. 

v.  Concerning  the  sqiarafe  lengths  qfthe  Conduit  Pipes. 
The  fact  that  in  practice  the  hubs  of  pipes  are  likely  tOy  and  do 
often  actually,  become  fixed  points  of  support,  is  a  very  strong  aigu- 
ment  (amongst  others)  against  increasing  their  length  from  nine  to 
fifteen  feet;  more  especially^  when  at  the  very  same  time  that  it  is 
proposed  to  increase  the  lengths  of  the  pipes,  and  thus  essentially  aug- 
ment the  stress  upon  them;  it  is  also  (most  singularly)  proposed,  great- 
ly to  reduce  the  thickness  assigned  them  by  practice,  so  as  very  much 
to  diminish  their  ability  to  support  that  augmented  strain! 

VII.  Concerning  the  velocity  of  the  water  in  the  main  rising  frm 

the  pumps. 

The  writer  has  been  informed  on  good  authority,  that  soon  after 
the  present  works  at  Fairmount  were  first  put  in  operation,  numerous 
experiments  were  made  with  the  view  of  determining  the  most  adTan- 
tageous  velocity  at  which  to  work  the  wheels  and  forcing  pumps;  these 
trials  were  commenced  with  about  fifteen  revolutions  per  minute  of 
the  wheel,  when  driving  the  double  forcing  pump  with  five  feet  stroke 
each  way,  or  with  a  velocity  of  water  in  the  rising  main  of  150  feet 
per  minute;  at  which  speed  everv  thing  worked  smoothly  and  well; 
but  as  this  celerity  gave  to  the  wheel,  at  the  skirt,  a  velocity  of  nearly 
twelve  feet  per  second,  it  was  thought  desirable  to  diminish  it;  and 
accordingly  trials  were  made,  by  reducing  the  motion  successively, 
one  revolution  at  a  time,  until  the  nmnber  of  turns  of  the  wheel  in  & 
minute  was  reduced  to  twelve,  or  the  speed  in  the  rising  main  to  120 
feet  per  minute;  still  all  worked  welly  and  so  contiQued  until  the  speed 
was  somewhat  further  reduced ;  but  it  was  soon  after  discovered  that 
during  the  instants  of  time,  when  the  piston  was  changing  its  direc- 
tion at  either  end  of  the  pump  barrel,  a  recoil  of  the  ascending  column 
began  to  take  place  at  these  intervals;  owing  to  the  momentum  noi 
being  kept  up  whilst  the  piston  cleared  its  dead  points;  and  when 
the  speed  was  reduced  as  low  as  eig\/Ll  turns  of  the  wheel  in  a  minate, 
or  the  ascending  rate  to  a  velocity  of  eighty  feet  per  minute,  (still 
fifteen  feet  per  minute  greater  than  is  proposed  at  Albany,)  the  r^ 
coil  at  each  end  of  every  stroke  of  the  force  pump,  became  so  seiioos 
as  to  cause  the  shocks  to  be  very  perceptible,  like  the  pulsations  of  an 
nlic  ram,  the  joints  of  the  pump  began  to  open  and  leaki  ana 
icessive  shocks  threatening  to  blow  up  the  working  tube,  the 
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experiments  were  discontinued  by  the  superintendent;  he  having 
satisfied  himself  Ma^  a  velocity  of  about  120  feet  per  minute  for  the 
t^a/er  m /Ae  rMns^ '^^I'^y  v^  ^  ^i^^  of  ®^^^  ^hing,  the  most  suita- 
ble speed  at  which  to  operate  these  works. 

This  is  not  a  theoretical  conclusion,  but  an  experimenUal  result  of 
a  very  significant  character;  one  that  will  neither  be  misunderstood, 
nor  disregarded,  by  any  practical  man  who  feels  a  proper  anxiety  for 
the  success  of  works  committed  to  his  charge;  and  we  submit,  whether 
it  does  not  entirely  justify  the  remarks  formerly  made  by  us  upon  this 
point. 

Finally  J  being  quite  content  to  rest  the  case,  in  connexion  with  the 
other  points  mentioned  in  our  review  in  the  June  number,  upon  the 
issues  made  upon  the  arguments  formerly  advanced,  and  having  al- 
ready occupied,  with  these  remarks,  much  more  space  than  had  been* 
ori^nally  designed,  we  will  now  take  a  final  leave  of  the  subject  by 
expressing  the  hope,  that  before  the  "Projected  Water  Works  at  Al- 
bany" are  put  in  hand  for  execution,  the  plan  may  be  more  mature- 
ly considered  by  the  respected  engineer,  lest  in  after  times  some 
future  projector  of  water  works,  may  point  to  them  as  instructive  ex- 
amples of  "  the  errors  qfpracticeJ'  M. 
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Glasgow  and  Ayr  Railway. — This  is  one  of  the  lines  upon  which 
I  was  unable  to  go,  but  respecting  the  locomotives  of  which,  however, 
I  have  been  favoured  with  some  information.  The  total  length  of 
this  line  is  forty  miles,  as  it  appears  from  an  article  on  the  Glasgow 
and  Ayr  Railway,  in  the  35th  No.  of  the  octavo  series  of  the  R.  M.; 
that  is,  seven  miles  from  Glasgow  to  Paisley,  ten  to  Johnstone,  fifteen 
to  Lochwinnoch,  nineteen  to  Beith,  twenty  to  Kilburnie,  twenty-three 
to  Dalby,  twenty-nine  to  Kilwinning,  thirty  to  Irvine,  thirty-three  to 
Troon,  and  forty  to  Ayr.  The  present  amount  expended  is  some- 
thing under  £  20,000  per  mile. 

The  steepest  gradient  of  this  line  is  eleven  and  three-fourths  feet  a 
mile,  and  there  is  no  sharper  curve  than  a  mile  radius,  except  at  the 
Glasgow  terminus,  where  it  is  1200  feet  For  the  curve  of  a  mile 
radius  the  outer  rail  is  elevated  three-fourths  of  an  inch.  The  loco- 
motive stock  of  the  Glasgow  and  Ayr  Railway,  consists  of  twenty 
engines;  eight  made  upon  Mr.  Bury^s  plan,  that  is  four  wheel  engines, 
with  inside  bearings,  and  the  other  twelve  are  made  upon  the  plan  of 
the  Company's  Engineer,  Mr.  Miller.  These  are  six  wheel  engines, 
and  have  inside  bearings.  The  weight  of  the  six  wheel  is  thirteen 
and  a  half  tons;  their  weight  on  the  driving  wheels  is  six  tons,  (query, 
seven  tons)  and  on  the  other  wheels  three  and  a  quarter  tons  each. 
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The  weigbt  of  the  uncoupled  four  wheels  is  tea  tons,  and  of  the  only 
two  coupled  engines  thev  appear  to  have,  thirteen  tons/of  which  the 
weight  on  the  driving  wheels  of  the  uncoupled  four  wheels  is  six  tons, 
and  on  the  other  wheels  four  tons.  In  the  coupled  engines  the  weight 
is  equally  distributed. 

Of  these  engines  nineteen  are  in  a  fit  state  to  leave  the  station  with 
a  train,  and  the  twentieth  one,  at  the  end  of  November  last,  was  ex- 
pected to  be  ready  in  a  few  days.  The  driving  wheels  on  the  six 
wheel  engines  have  flanches  seven-eighths  of  an  inch  deep. 

The  motion  of  the  coupled  engines  is  less  than  those  four  wheel  that 
are  not  coupled,  but  it  is  not  thought  they  have  sufficient  expeheuce 
in  tliese  matters  to  speak  as  to  the  particular  safety  or  danger  of  either 
kind. 

From  August  twelve  months,  the  time  the  Ime  was  opened  from 
Glasgow  to  Ayr,  they  have  not  had  more  than  three  detentions  oa 
account  of  derangement  of  macliinery.  In  neither  of  these  cases  was 
the  engine  thrown  off  the  line,  the  detention  having  been  from  some 
very  slight  breakage  in  the  machinery,  or  the  pumps  being  out  of  or- 
der, nor  has  there  been  any,  the  slightest,  accident  to  carriages  or 
passengers. 

There  have  been  no  broken  axles  whatever. 

From  the  time  of  the  opening  to  Glasgow,  three  engines  have  been 
thrown' off  the  rails,  at  the  switches  near  the  stopping  places,  or  sta- 
tions. Two  on  account  of  the  switchmen  having  pointed  the  rails 
wrong  as  the  engine  was  entering  the  station,  and  the  other  on  ac- 
count of  the  connecting  rod  of  the  two  switch  bars  having  got  too 
much  play.  In  no  instance  has  any  damage  been  done  to  any  passen* 
ger,  or  servant  of  the  Company,  or  to  any  carriage.  These  accidents 
happened,  one  with  a  six  wheel  engine,  and  two  with  a  four  wheel, 
all  imcoupled.  All  the  driving  wheels  are  five  and  a  half  feet  diam- 
eter, except  the  two  coupled  engines,  which  are  five  feet.  They  haye 
thirteen  inch  cylinders,  eighteen  inch  stroke.  The  gauge  of  the  rails 
is  four  feet  eight  and  a  half  inches,  and  the  play  of  the  wheels  on  the 
rails  is  half  an  inch,  and  the  pressure  per  square  inch  fifty  pounds. 
The  average  cost  of  the  six  wheel  engines  is  £  1,320,  and  of  the  four 
wheel  £  1,400.  They  find  the  four  wheel  engines  more  economical 
in  point  of  consumption  of  coke,  but  in  no  other  respect  do  they  con- 
ceive that  one  kind  of  engine  has  any  advantage  over  another.  The 
six  wheel  consumes  forty-two  pounds  of  coke  per  mile,  and  eighteen 
gallons  of  water;  the  four  wheel  forty  pounds  of  coke  per  mile,  and 
sixteen  gallons  of  water. 

Motion  is  said  to  be  more  conspicuous  in  their  four  wheel  engines 
than  in  their  six.  The  four  wheel  has  a  slight  vertical  motion,  the  six 
wheel  a  slight  lateral  motion,  but  the  engines  run  so  very  steadily  that 
motion  is  scarcely  perceptible.  These  motions,  however,  whaterer 
they  are,  they  think  are  due  chiefly  to  the  imperfections  of  the  road 
The  length  of  their  six  wheel  engines  is  eighteen  feet,  and  of  their  fom 
wheel  sixteeii  feet.  They  have  no  practical  proof  that  the  distance 
of  the  cran^  from  the  middle  of  their  a^les  produces  any  sinuous  or 
sidling  motion.    Total  mileage  per  annum  is  130,000.  y 


Four  And  Six  Wheel  Engines.  241 

Marypart  and  Carlisk  Railway. — ^Though  I  had  a  very  kind  in« 
vitation  from  WiUiam  Milche)!,  Elsq.,  the  Secretary,  I  tiras,  for  the 
same  reasons  as  stated  in  my  account  of  the  Oreat  North  of  England, 
Glasgow  and  Ayr,  and  Ulster  Rail\irays,  unable  to  visit  this  line,  which 
was  partially  opened  July  15, 1830. 

They  have  only  two  locomotive  engines,  six  wheel  and  outside 
bearings.  One,  a  coupled  engine,  fifteen  tons,  and  the  other,  an  un- 
coupled, thirteen  tons.  The  coupled  engine  has  about  half  the  weight 
on  the  driving  wheels,  and  the  uncoupled  about  ten  tons.  One  of  these 
I  understand  to  be  coupled  in  all  six  wheels.  They  find  it  a  safe  en- 
gine, but  the  uncoupled  one  is  of  little  use,  for  the  heavy  loads  which 
they  carry,  namely,  140  tons.  The  coupled  engine  has  fianches,  and 
the  uncoupled  has  not.  One  of  these  engines  in  November  was  in  a 
fit  state  to  take  a  train.  They  have  had  no  detentions  froni  failure  of 
machinery,  nor  any  broken  crank  axles,  or  runnings  off  the  line.  The 
diameter  of  the  driving  wheels  of  the  uncoupled  engines  is  five  feet, 
of  the  coupled  four  and  a  half,  the  other  wheels  being  three  and  a  half 
feet  in  diameter.  The  uncoupled  engine  has  a  twelve  inch  cylinder, 
and  eighteen  inch  stroke,  the  other  a  fourteen  inch  cylinder  and  sixteen 
inch  stroke.  The  smaller  engine  cost  M  1,400,  its  tender  ^6  180.  The 
larger  engine  and  tender  £  1,720.  They  say  the  six  wheel  engine  runs 
smoother  on  the  rough  road,  but  the  four  wheel  takes  the  curves  bet* 
ter.  The  average  consumption  of  coke  is  sixty-seven  pounds  per 
mile,  and  the  evaporation  of  water  twenty-five  gallons.  They  attribute 
the  motions  of  the  engines  to  bad  road.  One  engine  is  rather  top- 
heavy  from  havir^  a  high  fire  box.  The  extreme  length  of  the  en* 
gmes  is  sixteen  feet.  The  manager  of  the  locomotives  thinks  that 
the  distance  of  the  cranks  from  the  centre  of  the  axle  produces  sinuous 
motion  when  the  road  is  slippery,  and  much  more  in  the  uncoupled 
than  in  the  coupled  engine.  The  steam  pressure  is  fifty-two  pounds 
to  the  inch.  The  total  distance  run  is  7,200  miles  a  year.  The  steepest 
gradient  in  the  eight  miles  now  opened  is  nineteen  and  one-third  feet 
a  mile,  and  on  the  part  to  be  opened  twenty-five  and  one-fourth  feet. 

At  one  time  there  was  a  curve  on  this  line  near  the  terminus  of 
six  chains  radius,  and  with  an  elevation  of  the  outer  rail  of  only  half 
an  inch.  The  present  secretary,  Mr.  Mitchell,  reduced  the  curvature 
to  nine  chains  radius,  and  elevated  the  outer  rail  to  two  inches.  It  is 
worthy  of  remark,  that  on  the  former  curve  the  engine  is  described 
as  having  great  sinuous  or  eel-like  motion,  which  is  now  almost  en- 
tirely obviated  on  the  new  curve.  This  is  rather  a  curious  circum- 
stance, as  I  should  have  expected  that  on  the  curve  with  a  larger  ra- 
dius the  sinuous  motion  would  have  been  more  conspicuous.  It  is, 
therefore,  a  question  for  inquiry,  whether  the  greater  elevation  of  the 
outer  rail  has  any  thing  to  do  with  steadying  the  motion ;  for  it  is  gener- 
ally understood  that  the  sole  object  of  the  elevation  of  the  outer  rail 
is  to  balance  the  centrifugal  force. 

I  understand  that  the  engine  has  often  traversed  this  curve  at  the 
rate  of  twenty-two  miles  an  hour,  with  a  load  of  sixty  tons  after  it. 

The  Ulster  Railway. — ^This  was  another  line  upon  which  of  course 
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I  had  no  opportunity  of  going,  as  I  did  not  go  out  of  England.  The 
length  opened  of  this  line  is  twenty  miles. 

'Die  Company's  stock  consists  of  seven  engines,  all  six  wheel  and 
uncoupled,  with  outside  and  inside  bearings  on  the  crank  axle.  They 
weigh  sixteen  tons/of  which  nine  and  a  half  tons  are  upon  the  dri?uig 
wheels.  The  driving  wheels  have  all  flanches,  and  the  whole  Befen 
of  the  Company's  engines  are  in  an  efficient  state  of  repair.  They 
have  had  about  six  detentions  of  trains,  from  trifling  derangemena 
of  the  machinery,  in  two  and  a  quarter  years,  but  no  broken  crank  axles, 
nor  have  they  had  any  engine  run  off  the  line. 

The  average  cost  of  their  engines  is  £  1,500,  and  of  the  tender  £  360. 
Their  consumption  of  coke  is  thirty-five  pounds  per  mile,  aud  of 
water  twenty-five  gallons  per  mile.  The  engines  are  described  as 
perfectly  steady.    Top-heavy  engines  are  unknown  to  them. 

They  have  no  practical  proofs  of  the  influence  of  the  distance  of 
the  cylinders  from  the  main  axis  of  the  engine  producing  any  effect 
upon  the  motion  of  the  engines.  The  expense  of  repairs  is  Hid.  per 
mile  per  annum,  and  the  steam  pressure  is  sixty  pounds  to  the  iuch. 
The  gross  average  load  is  from  fifty  to  sixty  tons. 

York  atid  North  Midland  Railway. — As  a  continuation  of  the  main 
trunk  to  the  north,  the  York  and  North  Midland  Railway  forms  aa 
important  link.  Starting  from  the  junction  of  the  North  Midland  aod 
Manchester  and  Leeds  Railways  at  Normanton,  about  ten  miles  soutii 
of  Leeds,  it  pursues  a  north  easterly  course  to  York,  crbssingihe  Leeds 
and  Selby  Railway  about  fourteen  miles  from  York,  the  whole  leDgth 
of  the  line  being  twenty-three  miles  fifty-two  chains,  or  nearly  twenty- 
three  and  three-fourths  miles. 

I  have  already  referred,in  my  account  of  the  Hull  aud  Selby,tosome 
of  the  engines  of  this  Company  upon  which  I  hUve  traveled.  Most 
of  them  are  built  by  Mr.  Robert  Stephenson.  The  two  I  traveled  on 
with  Mr.  Cabrey  were  the  Princess  and  the  Ficloria.  The  latter  was 
a  lively  and  smart  engine,  and  in  my  opinion  better  than  the  former, 
which  I  thought  somewhat  sluggish. 

The  Company's  stock  of  engines  in  the  middle  of  January  last  was 
thirty-two,  eleven  of  which  were  taken  from  the  Leeds  and  Selby 
Railway  when  this  Company  became  lessees  of  that  line.  The  whole 
are  on  six  wheels,  with  outside  and  inside  bearings,  except  the  Frinct 
qf  Wales,  the  late  improved  patented  engine  of  Mr.  R.  Stephenson. 
The  weight  of  the  smallest  engines  is  twelve  and  a  half  tons.  Some 
are  between  that  and  fourteen  tons,  and  others  are  sixteen  toos 
weight  About  one-half  the  total  weight  is  on  the  driving  wheels, 
five-sixteenths  on  the  fore-wheels,  and  the  remainder  on  the  hiiKi 
wheels.  They  have  eight  coupled  engines,  all  on  six  wheels,  which 
work  well,  are  considered  safe,  and  not  expensive,  consideriog  the 
loads  they  take.  They  are  used  exclusively  for  luggage  trains.  Mo*i 
qfthe  engines  are  without  Jlanches  on  the  driving  wheels.  Out  of 
their  number  they  had  twenty-six  in  good  working  order,  and  hare 
not  averaged  one  detention  a  month  from  any  derangement  of  the  en- 
gines. In  two  years  and  seven  months  they  have  had  ten  crani 
axles  broken,  none  of  the  engines  being  able  to  proceed  with  the  train 
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after  the  fracture.  The  axles  had  for  some  time  been  failing  prior  to 
the  breaking  down,  which  was  attributed  to  their  being  too  weak, 
and  in  some  cases  to  the  material  being  defective.  There  was  only 
one  of  these  a  coupled  engine.  Five  of  them  broke  down  near  the 
station,  while  moving  very  slowly,  and  of  course  at  a  great  strain;  the 
others,  while  ascending  an  easy  gradient  on  a  slight  curve.  No  ac- 
cident or  injury  happened  to  any  one.  In  no  instance  has  an  engine 
run  off  the  rails  except  by  the  points  being  wrong.  Three  of  I  he 
broken  axles  were  live  inches  in  diameter.  The  cost  of  the  engines 
is  from  £  1,300  to  £  1,600.  They  give  a  preference  to  six  wheel  en- 
gines, thinking^  them  safer  than  four  wheel.  The  gross  average  weight 
of  the  passenger  trains  is  fifty  tons,  and  average  consumption  of  coke 
twenty.five  pounds  per  mile,  and  for  goods  trains  thirty-ei^ht  pounds. 
The  motions  observed  are  a  slight  pitching,  rolling,  and  smuous  mo- 
tions, which  they  say  are  most  conspicuous  in  ascents,  descents,  and 
curves,  and  always  arise  from  imperfection  in  the  road,  assisted  at 
times  by  the  wheels  wearing  out  of  truth.  They  have  no  top  heavy 
engines,  nor  have  they  any  practical  proof  that  the  distance  of  the 
cranks  from  the  centre  of  the  axle  has  any  effect  on  the  sinuous  or 
sideling  motion  of  the  engines,  but  Mr.  Cabrey  thinks  it  probable  that 
if  the  cylinders  were  outside  the  wheels,  the  sideling  motion  would 
be  increased. 

The  steam  pressure  is  sixty  pounds  per  square  inch.  The  distance 
run  by  the  passenger  engines  during  a  year  is  289,600  miles,  and  by 
the  luggage  engines  212,200.  Including  their  main  line  and  branches, 
and  the  Leeds  and  Selby  which  they  lease,  they  work  about  forty- 
eight  miles  of  railway.  The  oldest  of  the  York  engines  is  three  years; 
some  of  the  Leeds  and  Selby  six  years,  but  the  engineer  thinks  the 
age  of  the  engine  does  not  affect  its  steadiness,  provided  the  engine  is 
in  good  order. 

It  was  upon  this  line,  if  I  remember  rightly,  that  I  was  informed 
by  the  engineer  that,  whenever  there  were  any  fractures  of  the  axles 
of  wagons,  it  generally  happened  upon  the  stone  blocks.  They  are 
in  the  habit  of  taking  coal  wagons  pf  other  parties,  in  the  make  of  the 
axles  of  which,  so  much  care  is  not  bestowed,  as  if  they  were  made 
for  the  Company,  and  hence,  when  they  come  to  travel  at  a  rapid  rate, 
loaded,  over  their  line,  if  they  are  disposed  to  break  they  almost  al- 
ways do  it  were  the  percussive  effects  are  the  greatest,  that  is,  upon 
the  stone  blocks.  In  /act,  it  appears  to  be  generally  established  by 
experience^  that  stone-blocks  are  objectionable  upon  railways^  and 
more  fruitful  in  accidents  (which  they  occasion  from  their  rigid^ 
ityj  than  either  cross  sleepers,  or  continuous  wooden  bearings. 

[To  be  eoDtumed.] 


Mr.  Fignoles^  Lectures  on  Civil  Engineering,  at  the  London  Uni- 
versity College. 

[COHTIinTBD  TROX   FAOS  163.] 

On  Retaining  Walls. 
LBCTURfi  VII. — ^Wednesday,  January  5th,  1842,  Professor  Vignoles 
commenced  by  stating  that  he  had  then  reached  the  third  division  of 
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the  first  course,  and  bis  present  lecture  would  be  upon  retainiog  wails^ 
Tbe  meaning  of  the  technical  terms  of  << retaining"  and  ^^sustaining" 
walls  was — when  a  wall  was  used  either  to  support  water  or  earth 
artificially  put  together ;  but  when  it  was  used  to  support  natural  earth, 
it  was  often  called  a  "breast-work."  As  the  term  "batir  "  would  often 
be  made  use  of  in  that  and  the  following  lecture,  be  proceeded  to  ex- 
plain that  the  batir  was  the  base  of  a  triangle,  formed  by  the  slope  of 
the  wall  and  perpendiculars  of  the  other  two  sides — thus  a  battering 
wall  was  a  sloping  wall.    The  introduction  of  retaining  walls  was 
very  anciept;  in  Italy  there  were  several  of  great  antiquity,  formed  of 
concrete,  rubble,  &c.,  and  even  some  parts  of  the  Great  WallofCbiDa 
was  built  in  that  way.   Retaining  walls  were  generally  introduced  at 
the  ends  of  bridges,  to  connect  the  abutments  of  tbe  bridge  with  tbe 
natural  ground;  but  in  these  cases  they  were  called  "wing  walls."  In 
forming  roads,  retaining  walls  Avere  sometimes  carried  along  the  sides 
of  valleys — ^the  road  itself  having  to  be  cut  at  times  along  the  sides  of 
hills  so  precipitous,  that  half  was  embankment  and  half  cutting.   In 
the  celebrated  road  formed  by  Napoleon  across  the  Alps,  there  were 
many  instances  of  work  of  this  kind,  and  good  lessons  could  be  learnt 
from  the  failures  which  had  taken  place,  the  reasons  for  which  were 
generally  very  apparent.    In  Telford's  grand  road  through  Wales, 
there  were  many  instances  of  retaining  walls,  and  one  in  particular, 
where  the  road  bad  to  pass  along  the  side  of  a  hill  which  was  Deaiir 
perpendicular.  The  great  cutting  from  Camdentown  to  Euston-square 
waSianother  instance,  but,  from  certain  causes,  which  he  very  ably 
explained,  the  walls  were  giving  way  in  many  places.    He  then  pro- 
ceeded to  lay  down,  by  numerous  diagrams,  seven  fonns  of  retaiDing 
walls  made  use  of;  and  pointed  out,  by  mathematical  formula  and 
practical  experiments  that  had  been  made,  and  which  the  diagrams 
explained,  the  best  forms  for  use.  In  No.  1  the  batir  was  represented 
as  being  equal  on  each  side  of  the  wall;  in  No.  2^  the  batir  was  on  the 
side  next  the  earth  to  be  supported;  No.  3  was  a  parallel  batiring  wall; 
in  No.  4  the  batir  was  next  the  earth,  but  at  the  bottom  of  the  wall 
No.  5,  the  batir  was  on  the  outside,  at  the  top;  No.  6,  was  a  parallel 
and  perpendicular  wall,  with  no  batir  on  either  side;  and  No.  7 had 
the  batir  at  the  outer  side  of  the  wall,  and  next  the  earth  the  slope 
was  cut  in  steps;  these  seven  diagrams  showed  the  conunon  forms  of 
retaining  walls.    The  grand  points  to  be  considered,  were— 1st,  the 
value  of  the  pressure  that  the  earth  exercised  against  retaii^ing  walls; 
and,  2d,  the  description  and  dimension  of  the  wall  necessary  to  offer 
sufficient  resistance  to  that  pressure.    It  was  found  that  if  you  tab 
away  the  wall,  the  earth  will  for  a  shor^t  space  of  time  retain  its  posi- 
tion, but,  after  exposure,  it  will  begin  with  crumbling  at  the  edg^ 
and  ultimately  gain  a  slope  so  as  to  lie  at  the  angle,  which  is  called 
the  "angle  of  rep9se;"  this  requires,  in  building  retaining  walls,  that 
the  angle  of  repose  of  the  description  of  earth  to  be  supported  should 
be  ascertained ;  this  done,  tbe  pressure  to  be  resisted  might  be  calcobj- 
ed,  and  the  dimensions  of  the  wall  be  decided  upon  accordin^y.  Of 
all  the  descriptions  of  retaining  walls  No.  S  was  tbe  one  which  offered 
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tfae  most  support  with- the  least  quantity  of  material^  and  which  had, 
by  experiments  made  at  Dublin  under  the  direction  of  Sir  J.  Bur- 
goyne  and  the  Board  of  Public  Works  of  Ireland,  been  fully  proved. 
The  Professor  then  explained  the  nature  of  the  several  experiments, 
and  the  effects  upon  the  walls,  exemplifying  themby  very  instructive 
diagrams.  The  attention  of  the  students  was  next  called  to  the  cur^ 
vilinear  batir,  and  several  very  interesting  cases  were  adduced  of 
failure  in  that  plan,  from  various  causes,  but  principally  from  water. 
He  then  alluded  to  two  or  three  failures  of  his  own,  and  fully  explain- 
ed to  the  students  the  causes  of  them,  and  the  means  he  should  have 
adopted  in  the  first  instance  for  their  prevention.  The  occasional  sup- 
porting of  walls  was  judicious  in  various  instances;  suppose  there  was 
a  case,  that,  while  the  earth  was  in  an  unsetded  state,  the  pressure 
against  the  wall  was  double  what  it  would  be  when  it  had  settled;  in 
such  a  case  he  would  recommend  supporting  walls  until  the  settle- 
ment took  place — not  to  go  to  double  the  expense  for  a  temporary 
purpose.  He  then  mentioned  a  very  remarkable  instance  of  an  abut- 
ment, which  was  practically  a  retaining  wall,  giving  way.  He  had 
to  make  an  arch  of  twenty  feet  span  for  a  river,  through  an  embank- 
ment eighty  feet  high;  the  foundation  was  rock,  but  a  sudden  luich 
took  place  in  the  body  of  the  embankment,  and  the  earth  forced  its 
way  through  very  many  feet  of  sand  backing,  drove  the  abutment  or 
retaining  wall  clean  off  the  rock,  and  moved  the  whole  twelve  or 
thirteen  feet.  Several  good  rules  were  then  laid  down  to  calculate 
the  description  of  wall  to  be  used,  and  method  of  giving  a  temporary 
support  until  the  earth  settled;  and  the  learned  lecturer,  in  conclusion, 
stated  that  his  next  lecture  would  be  given  on  Wormwood  Scrubbs, 
where  there  were  some  most  remarkable  instances  of  failures  in  re« 
taining  walls,  the  reason  of  which  he  could  better  explain  on  the  spot 
than  by  diagrams. 

On  Jllmospheric  Raihoaya. 

Lecti7R£  VHI. — Monday,  January  10th,  1842. — This  being  intend- 
ed as  a  practical  illustration  of  some  interesting  and  important  points, 
the  lecture  was  delivered  on  the  works  of  the  railways  situated  at, 
or  near.  Wormwood  Scrubbs,  in  place  of  being  given,  as  usual,  in  the 
lecture  room  of  University  College. 

The  first  point  to  which  Mr.  Vignoles  directed  the  attention  of  the 
class  was  to  the  atmospheric  railway,  or  rather  a  portion  of  railway 
laid  down  on  that  principle  for  experimental  purposes,  upon  the  line 
belonging  to  the  West  London  Railway  Company.  The  length  of  this 
experimental'  line  is  half  a  mile,  and,  according  to  the  Professor's 
statement,  it  fully  answered  the  purpose,  and  he,  at  some  length,  and 
with  great  ingenuity,  explained  the  principles  of  the  system.  The 
iron  tube  first  attracted  attention;  it  is  nine  inches  in  diameter,  with 
a  grooved  slit  along  the^  upper  surface,  which  is  closed  by  means  of 
a  valve  of  leather,  strengthened  by  plates  of  iron,  flat  on  the  outside, 
and  focming  the  segment  of  a  circle  on  the  inside,  so  as  to  complete 
the  diameter  of  the  tube  when  it  is  shut;  at  the  edge  of  the.  valve  is  a 
coDoposition  of  bees'  wax  and  tallow,  which  renders  the  tube  air  tights 
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Next  vaa  ezauttned  the  cama|[e,  to  which  was  attiK^Md  a  pi8toQ,fil> 
ting  into  the  tube,  and  a  very  uigenious  contrivance  was  shown,  bjr 
which  the  valve  was  first  opened  and  afterwards  closed  dowD,  imm^ 
diately  after  the  piston  had  passed,  ho wever  great  the  velocity  of  ibe 
carriage.  The  impossibility  of  procuring  a  perfect  vaciium  bad  long 
been  assigned  as  the  great  objection  to  this  principle  of  produciii£  k^ 
comotion;  but  Professor  Vignoies  showed  that  a  good  workiog  hah' 
vacuum  was,  by  the  simple  contrivance  he  had  explained,  quite  at- 
tainable, and  sufficient  for  practical  purposes.  The  engine  and  air- 
pump  were  next  severally  examined  and  explained,  and  the  lectarer 
then  gave  some  very  interesting  explanations  of  matters  cooDeeted 
with  the  present  experimental  railway;  he  stated  that  the  aiifimn 
the  half  mile  of  tube  could  be  extracted  in  about  one  minute,  whik 
it  would  take  nearly  eight  minutes  for  the  leakage  of  the  valye  and 
air-tube  to  admit  the  air  to  fill  the  tube.  In  consequence  of  the  im- 
perfections in  the  present  line,  which  had  been  merely  laid  dovn  for 
experiment,  the  leakage  was  very  much  more  considerable  thaowbeQ 
a  perfect  line  should  be  formed  for  service,  and  the  formation  of  a 
nulway  on  the  atmospheric  principle  would  not  exceed,  perhaps,  one- 
third  of  the  cost  of  many  of  the  great  lines  hitherto  contracted  for,  as 
it  would  do  away  with  much  of  the  cutting  and  embankment,  the 
slips  of  which  had  recently  been  so  troublesome  and  dangerous,  by  the 
trains  being  able,  on  this  method,  to  ascend  considerable  acclivities. 
The  present  experimental  line  had  a  rise  of  about  one  foot  in  110, 
and  he  had  gone  along  at  the  rate  of  forty-five  miles  an  hour,  not- 
withstanding the  imperfections  of  the  machinery  and  the  wretched 
state  of  the  line;  he  pointed  out  that  it  would  be  practicably  imposa- 
hie  for  a  locomotive  to  travel  upon  such  a  line,  as  it  would  be  off  the 
rails  immediately,  in  consequence  of  their  being  so  uneven  and  loose; 
yet  he  had  traveled  at  the  rate  he  before  mentioned,  with  perfect  ease 
and  safety;^  and,  furthermore,  the  extreme  simplicity  of  the  machinery 
rendered  it  very  unlikely  to  get  out  of  order.  A  few  weeks  back  the 
line  was  required  suddenly  for  some  experiment,  and,  although  the 
tube  was  half  full  of  ice,  iu  less  than  half  an  hour  every  thing  was  in 
readiness,  and  the  trial  was  very  satisfactory.  The  power  obt«ioed 
hy  the  present  small  tube  is  1760  lbs.,  with  an  atmospheric  pressure 
of  about  eight  pounds  per  inch  only.  The  engine  employed  to  work 
the  air-pump  is  sixteen  or  eighteen  horse  power,  and  the  economy  of 
stationary  over  locomotive  power  was  admitted  by  every  body.  He 
concluded  his  remarks  upon  this  interesting,  and  what  promises  to  be 
most  useful,  application  of  the  power  of  atmospheric  pressure,  hyi^ 
tailing,  at  some  length,  the  minutiae  of  the  saving  that  would  be  ef- 
fected by  its  general  adoption,  and  stating  that  two  miles  were  to  be 
laid  down  upon  the  Dublin  and  Kingstown  Railway,  to  try  the  ex- 
periment upon  a  larger  scale,  with  a  tube  fifteen  inches  in  diameter, 
and  more  perfect  apparatus.  The  Professor  then,  as  the  party  wallced 
along  the  line,  pointed  out  to  the  class  various  slips  that  had  taken 
place,  some  of  which  were  slight,  and  others  extensive;  one  part  io 
particular,  situated  between  the  Great  Western  and  London  ana  Biat 
ingham  Railways  (which  are  here  within  a  quarter,  of  a  mile  of  each 
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other,)  aUraeted  general  attention,  tt^  whole,  for  nearly  100  yards, 
being  a  perfect  chaos.  A  remarkable  instance  of  a  failure  of  a  retain* 
ing  wall  here  presented  itself,  it  having,  for  about  fprty-five  yards, 
been  actually  pushed  forward  off  the  foundation,  to  a  distance  of  eight 
or  ten  feet,  the  wall  still  standing,  which  appeared  to  be  about  four 
feet  thick,  strongly  built  of  brick  and  concrete  and  strengthened  with 
bands  of  iron  and  wood.  The  causes  of  this  destruction  were  explained 
by  Mr.  Vignoles  as  arising  from  the  lodgment  of  water,  which,  having 
no  outlet,  had  settled  the  earth  against  the  back  of  the  retaining  wall, 
turning  tlie  day  into  mud,  and,  by  the  great  additional  weight,  fore-' 
ing  it  into  the  position  in  whicdi  it  now  appears.  If  the  water  had 
been  cut  off  in  time  this  would  not  have  happened,  and  that  water 
^ras  the  occasion  of  this  accident  seemed  very  apparent  The  lee* 
turer  then  pointed  out  the  manner  of  supporting  retaining  walls. 
Several  portions  of  the  London  and  Birmingham  and  Great  Western 
Railways  were  then  examined,  and  much  valuable  information  was 
given  on  the  various  contrivances  made  use  of  by  these  companies, 
and  he  concluded  by  appointing  the  class  to  meet  on  the  Croydon  and 
Brighton  Railways  the  next  morning,  to  proceed  to  the  great  slip  near 
New  Cross. 

[to  ■!  GOVTIVUXS.] 
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On  the  Chemical  Statics  qf  Organited  Beings.  Extract  from  the 
conclucUng  Lecture^  in  UEcole  de  Medeeine  in  Paris.  By  M. 
Dumas. 

[GOircLvnxii  ybox  paob  176.] 

V.  An  animal,  in  fact,  constitutes  an  apparatus  of  combustion  from 
which  carbonic  acid  is  continually  disengaged,  in  which,  consequent- 
ly, carbon  undergoes  combustiotL 

You  know  that  we  were  not  stopped  by  the  expression  cold-blood- 
ed  animals,  which  would  seem  to  designate  some  animals  destitute 
of  the  property  of  producing  heat  Iron  which  burns  vividly  in  oxy- 
gen produces  a  heat  which  no  one  would  deny;  but  reflection  and 
some  science  are  necessary  in  order  to  perceive  that  iron  which  rusts 
slowly  in  the  air  disengages  quite  as  much,  although  its  temperature 
does  not  sensibly  vary.  No  one  doubts  that  lighted  phosphorus  in 
burning  produces  a  great  quantity  of  heat.  Unkindled  phosphorus 
also  burns  in  the  air,  and  yet  the  heat  which  it  developes  in  this  state 
was  for  a  long  time  disputed. 

So  as  to  animals;  those  which  are  called  warm-blooded  burn  much 
carbon  in  a  given  time,  and  preserve  a  sensible  excesin  of  heat  above 
the  surrounding  bodies;  those  which  are  termed  cold-blooded  burn 
much  less  carbon,  and  consequently  retain  so  slight  an  excess  of  heat, 
that  it  becomes  difficult  or  impossible  to  observe  it. 

But,  nevertheless,  reflection  shows  us  that  the  most  constant  charac- 
ter of  animal  existence  resides  in  this  combustion  of  carbon,  and  in 
the  development  of  carbonic  acid  which  is  the  result  of  it;  beginning. 
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also,  in  the  production  of  beat,  which  every  combustion  of  carbon  oc- 
casions. 

Whether  the  question  be  of  superior  or  inferior  animals;  whether 
this  carbonic  acid  be  exhaled  from  the  hmgs  or  from  the  skin,  does 
not  signify;  it  is  always  the  same  phenomenon,  the  same  function. 

At  the  same  time  that  animals  burn  carbon,  they  also  burn  hydro- 
gen ;  this  is  a  point  proved  by  the  constant  disappearance  of  hydrogen 
which  takes  place  in  their  respiration. 

Besides,  they  continually  exhale  asote.  I  insist  upon  this  point, 
and  principally  in  order  to  banish  an  illusion  which  I  cannot  but  be- 
lieve to  be  one  of  the  most  prejudicial  to  your  studies.  Some  obsenen 
have  admitted  that  there  is  an  absorption  of  azote  in  respiration,  but 
which  never  appears  unaccompanied  by  circumstances  that  render  it 
more  than  doubtful.  The  constant  phenomenon  is  the  exhalaticm  of 
this  gas. 

We  must  therefore  conclude  with  certainty,  that  we  never  borrov 
azote  from  the  air;  that  the  air  is  never  an  aliment  to  us;  and  that  we 
merely  take  from  it  the  oxygen  necessary  to  form  carbonic  acid  with 
our  carbon,  and  water  with  our  hydrogen. 

The  azote  exhaled  proceeds,  then,  from  the  aliments,  and  it  origi- 
nateit  in  them  entirely.  This,  in  the  general  economy  of  nature,  may 
in  thousands  of  centuries  be  absorbed  by  plants  which,  like  Jerosaiem 
artichokes,  draw  their  azote  directly  from  the  air. 

But  this  is  not  all  the  azote  which  animals  exhale.  Every  one  gives 
out  by  the  urine,  on  an  average,  as  M.  Lecanu  has  proved,  230  grains 
of  azote  a  day,  of  azote  evidently  drawn  from  our  food,  like  the  car- 
bon and  hydrogen  which  are  oxidised  within  us  (qne  nous  bdlons.) 

In  what  form  does  this  azote  escape?  In  the  form  of  amaiooia. 
Here,  indeed,  one  of  those  observations  presents  itself  which  never 
fail  to  fill  us  with  admiration  for  the  simplicity  of  the  means  which 
nature  puts  in  operation. 

If  in  the  general  order  of  things  we  return  to  the  air  the  azote  which 
certain  vegetables  may  sometimes  directly  make  use  of,  it  ought  to 
happen  that  we  should  also  be  bound  to  return  ammonia,  a  product 
so  necessary  to  the  existence  and  development  of  most  vegetables. 

Such  is  the  principal  result  of  the  urinary  secretion.  It  is  au  emis- 
sion of  ammonia,  which  returns  to  the  soil  or  to  the  air. 

But  is  there  any  need  to  remark  here,  that  the  urinary  organs  would 
be  changed  in  their  functions  and  in  their  vitality  by  the  contact  of 
ammonia?  the  contact  of  the  carbonate  of  ammonia  would  even  ef- 
fect this;  and  so  nature  causes  us  to  excrete  urea. 

Urea  is  carbonate  of  ammonia,  that  is  to  say,  carbonic  acidlike  that 
which  we  expire,  and  ammonia  such  as  plants  require.  But  this  car- 
bonate of  ammonia  has  lost  of  hydrogen  and  oxygen  so  much  as  is 
wanting  to  constitute  two  molecules  of  water. 

Deprived  of  this  water  the  carbonate  of  ammonia  becomes  urea; 
then  it  is  neutral,,  not  acting  upon  the  animal  membranes;  then  itmaf 
pass  through  the  kidneys,  the  ureters,  and  the  bladder,  without  in- 
flaming them:  but,  having  reached  the  air,  it  undergoes  a  true  fermen- 
tation, which  restores  to  it  these  two  molecules  of  water,  and  wbidt 
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makes  of  this  same  urea  true  carbonate  of  ammonia;  volatile, capable 
of  exhaling  in  the  air;  soluble,  so  that  it  may  be  taken  up  again  bj 
rain ;  and  consequently  destined  thus  to  travel  from  the  earth  to  the 
air,  and  from  the  air  to  the  earth,  until,  pumped  up  by  the  roots  of  a 
plant  and  elaborated  by  it,  it  is  converted  anew  into  an  organic  mat- 
ter. 

Let  u&  add  another  feature  to  this  picture.  In  the  urine,  along  with 
urea,  nature  has  placed  some  traces  of  albuminous  or  mucous  animsd 
matter,  traces  of  which  are  barely  sensible  to  analysis.  This,  however, 
when  it  has  reached  the  air,  is  there  modified,  and  becomes  one  of 
those  ferments  of  which  we  find  so  many  in  organic  nature;  it  is  this 
which  determines  the  conversion  of  urea  into  carbonate  of  ammonia. 

These  ferments,  which  have  so  powerfully  attracted  our  attention, 
and  which  preside  over  the  most  remarkable  metamorphoses  of  OT" 
ganic  chemistry,  I  reserve  for  the  next  year,  when  I  shall  give  you  a 
still  more  particular  and  full  account  of  them. 

Thus  we  discharge  urea  accompanied  by  this  ferment,  by  this  arti- 
fice, which,  acting  at  a  given  moment,  turns  this  urea  into  carbonate 
of  ammonia. 

If  we  restore  to  the  gener^  phenomenon  of  animal  combustion  that 
carbonic  acid  of  the  carbonate  of  ammonia  which  of  right  belongs  to 
it,  there  remains  ammonia  as  the  characteristic  product  of  urine. 

Thus,  by  the  lungs  and  the  skin,  carbonic  acid,  water,  azote. 

By  the  urine,  ammonia. 

Such  are  the  constant  and  necessary  products  which  exhale  from 
the  animal. 

These  are  precisely  those  which  vegetation  demands  and  makee 
use  of,  just  as  the  vegetable  in  its  turn  gives  back  to  the  air  the  oxygen 
which  the  animal  has  consumed. 

Whence  come  this  carbon,  this  hydrogen  burnt  by  the  animal,  this 
azote  which  it  has  exhaled  in  a  free  state  or  converted  into  ammo* 
nia?    They  evidently  com^  from  the  aliments. 

By  studying  digestion  in  this  point  of  view,  we  have  been  led  to 
consider  it  in  a  manner  much  more  simple  than  is  customary,  and 
which  may  be  summed  up  in  a  few  words. 

In  fact,  as  soon  as  it  was  proved  to  us  that  the  animal  creates  no 
organic  matter  y  that  it  merely  assimilates  or  expends  it  by  burning  it 
(en  la  bnHlant,)  there  was  no  occasion  to  seek  in  digestion  all  those 
mysteries  which  we  were  quite  sure  of  not  finding  there. 

Thus,  digestion  is  indeed  but  a  simple  function  of  absorption.  The 
soluble  matters  pass  into  the  blood,  for  the  most  part  unchanged;  the 
insoluble  matters  reach  the  chyle,  sufficiently  divided  to  be  taken  up 
by  the  orifices  of  the  chyliferous  vessels. 

Besides,  the  evident  object  of  digestion  is  to  restore  to  the  blood  a 
matter  proper  for  supplying  our  respiration  with  the  ten  or  fifteen 
grains  of  coal,  or  the  equivalent  of  hydrogen,  which  each  Qf  us  burns 
every  hour;  and  to  restore  to  it  the  grain  of  kzote  which  is  also  hour* 
ly  exhaled,  as  well  by  the  lungs  or  the  skin  as  by  the  urine. 

Thus  the  amylaceous  matters  are  changed  into  gum  and  sugar;  the 
saccharine  matters  are  absorbed. 
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The  fatty  matters  are  divided,  and  converted  into  an  emulsioD,afid 
thus  pass  into  the  vessels,  in  order  to  forms  depots  which  the  blood 
takes  back  and  bums  as  it  needs. 

The  neutral  azotated  substances,  fibrin,  albumen,  and  caseum,  which 
are  at  first  dissolved,  and  then  precipitated,  pass  into  the  chyle  great- 
ly divided,  or  dissolved  anew. 

The  animal  thus  receives  and  assimilates,  almost  unaltered,  the  azo- 
tated neutral  substances  which  it  finds  ready  formed  in  the  animals  or 
plants  upon  which  it  feeds;  it  receives  fatty  nmtters,  which  come  from 
the  same  sburces;  it  receives  amylaceous  or  saccharine  matters,  which 
are  in  the  same  predicament. 

These  three  great  orders  of  matters,  whose  origin  always  asceiids 
to  the  plant,  become  divided  into  products  capable  of  being  assimi- 
lated, fibrin,  albumen,  caseum,  fatty  bodies  which  serve  to  renew  or 
recriiit  the  organs  with  the  combustible  products,  sugar  and  fatty 
bodies  which  respiration  consumes. 

The  animal  therefore  assimilates  or  destroys  organic  matters  ready 
formed ;  it  does  not  create  them. 

Digestion  introduces  into  the  blood  organic  matters  ready  formed; 
assimilation  employs  those  which  are  azotated;  respiration  bans  the 
others. 

If  animals  do  not  possess  any  peculiar  power  for  producing  oj^aoic 
matters,  have  they  at  least  that  special  and  singular  power  which  has 
been  attributed  to  them,  of  producing  heat  without  expenditure  of 
matter? 

You  have  seen,  while  discussing  the  experiments  of  MM.  Doloo; 
an^  Despretz,  you  have  positively  seen  the  contrary  results  from  them 
These  skilful  physicists  supposed  that  an  animal  placed  in  a  cold  water 
calorimeter  comes  out  of  it  with  the  same  temperature  that  it  had  o& 
entering  it;  a  thing  absolutely  impossible,  as  is  now  well  known.  It 
is  this  cooling  of  the  animal,  of  which  they  took  no  account,  that  ex- 
presses in  their  iabkaux  the  excess  of  heat,  attributed  by  them  and  by 
all  physiologists,  to  a  calorific  power  peculiar  to  the  animal,  aad  inde- 
pendent of  respiration. 

It  is  evident  to  me  that  all  animal  heat  arises  from  respiration; that 
it  is  measured  by  the  carbon  and  hydrogen  burnt.  In  a  word  it  is 
evident  to  me  that  the  poetical  comparison  of  a  railroad  locomotive  to 
an  animal,  is  founded  on  a  more  serious  basis  than  has,  perhaps,  been 
supposed.  In  each,  there  are  combustion,  heat,  motion;  three  phenoID^ 
na  connected  and  proportional. 

You  see  that,  thus  considering  it,  the  animal  machine  becomes  much 
easier  to  understand;  it  is  the  intermediary  between  the  vegetable 
kingdom  and  the  air;  it  borrows  all  its  aliments  from  the  one, in  order 
to  give  all  its  excretions  to  the  othejr. 

Shall  I  remind  you  how  we  viewed  respiration,  a  phenomenon 
more  complex  than  Laplace  and  Lavoisier  had  thought,  or  even  Ij- 
grange  had  supposed,  but  which,  precisely  as  it  becomes  complicated, 
tends  more  and  more  to  enter  into  the  general  laws  of  inanimate  na- 
ture? 
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You  have  seea  that  the  veaous  bloocl  dissolves  oxygen  and  disen- 
gages carbonic  acid;  that  it  becomes  arterial  without  producing  a  trace 
of  heat  It  is  not,  then,  in  becoming  arterial,  that  the  blood  produces 
heat. 

Bat  under  the  influence  of  the  oxygen  absorbed,  the  soluble  mat* 
ters  of  the  blbod  change  into  lactic  acid,  as  MM.  Mitscherlich,  Bout- 
ron-Charlard,  and  Fremy  observed;  the  lactic  acid  is  itself  converted 
into  lactate  of  soda;  this  latter,  by  a  real  combustion,  into  carbonate 
of  soda,  which  a  fresh  portion  of  lactic  acid  decomposes  in  its  turn. 
This  slow  and  continued  succession  of  phenomena  which  constitutes 
a  real  combustion,  but  decomposed  at  several  times,  in  which  we  see 
one  of  the  slow  combustions  to  which  M.  Chevreul  drew  attention 
long  ago,  this  is  the  true  phenomena  of  respiration.  The  blood  then 
becomes  oxygenised  in  the  lungs;  it  really  breathes  in  the  capillaries 
of  all  tiie  other  organs,  there  where  the  combustion  of  carbon  and  the 
production  of  heat  principally  take  place. 

A  last  reflection.  To  ascend  to  the  summit  of  Mont  Blanc,  a  man 
takes  two  days  of  twelve  hours.  During  this  time  he,  burns  at  an 
average  300  grammes  of  carbon,  or  the  equivalent  of  hydrogen.  If 
a  steam  engine  had  been  employed  to^  take  him  there,  it  would  have 
burnt  from  1,000  to  1,200  to  accomplish  the  same  work. 

Thus,  viewed  as  a  machine,  borrowing  all  its  power  from  the  coal 
that  it  burns,  man  is  an  engine  three  or  four  times  more  perfect  than 
the  most  perfect  steam  engine.  Our  engineers  have,  therefore,  still 
much  to  do;  and  yet  these  numbers  are  quite  such  as  to  prove  that 
there  is  a  community  of  principles  between  the  living  engine  and  the 
other;  for,  if  we  allow  for  all  the  inevitable  losses  in  steam  engines 
which  are  so  carefully  avoided  in  the  human  machine,  the  identity  of 
the  principle  of  their  respective  powers  appears  manifest  and  clear. 

But  we  have  followed  far  enough  considerations  as  to  which  your 
own  reflections  are  already  in  advance  of  me,  and  where  your  recol- 
lections leave  me  nothing  more  to  do. 

To  sum  up,  then,  we  see  that  of  the  primitive  atmosphere  of  the 
earth,  three  great  parts  have  been  formed: 

One  which  constitutes  the  actual  atmospheric  air;  the  second,  which 
is  represented  by  vegetables;  the  third,  by  animals. 

Between  these  three  masses,  continual  exchanges  take  place;  mat- 
ter descends  from  the  air  into  plants,  enters  by  this  route  into  animals, 
and  returns  to  the  air  according  as  these  make  use  of  it. 

Green  vegetables  constitute  the  great  laboratory  of  organic  chemis- 
try. It  is  they  which,  with  carbon,  hydrogen,  azote,  water  and  oxide 
of  ammonium,  slowly  build  up  all  the  most  complex  organic  matters. 

They  receive  from  the  solar  rays,  under  the  form  of  heat  or  of  chemi- 
cal rays,  the  powers  necessary  for  this  work. 

Animals  assimilate,  or  absorb,  the  organic  matters  formed  by  plants. 
They  change  them  by  Uttle  and  little;  they  destroy  them.  In  their 
organs,  new  organic  substances  may  come  into  existence,  but  they 
are  always  substances  more  simple,  more  akin  to  the  elementary  state, 
than  those  which  they  have  received.  By  degrees  these  decompose 
the  organic  matters  slowly  created  by  plants;  they  bring  them  back, 
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little  by  litde,  towards  the  stAte  of  carbonic  acid,  water,  azote,  and 
ammonia,  a  state  which  allows  them  to  be  returned  to  the  air. 

In  burning  or  destroying  these  organic  matters,  animals  always  pro- 
duce heat,  which,  radiating  from  their  bodies  in  space,  goes  to  supply 
the  place  of  that  which  vegetables  had  absorbed 

Thus  all  that  air  gives  to  plants,  plants  give  up  to  animals,  andaoi- 
mals  restore  to  the  air;  an  eternal  circle,  in  which  life  keeps  in  motioD 
and  manifests  itself,  but  in  which  matter  merely  changes  place. 

The  brute  matter  of  air,  organized  by  slow  degrees  in  plants,  comes, 
then,  to  perform  its  part  without  change  in  animals,  and  serves  as  an 
instrument  for  thought;  then,  vanquised  by  this  effort,  and  broken  as 
it  were,  it  returns  brute  matter  to  the  great  reservoir  whence  it  came. 

Allow  me  to  add,  in  finishing  this  picture,  which  sums  up  opinioDs, 
which,  to  my  mind,  are  but  the  necessary  consequences  and  develop- 
ments of  the  great  path  which  Lavoisier  marked  out  for  modem 
chemistry;  allow  me,  I  say,  to  express  myself  as  he  did  with  regard 
to  his  fellow  labourers  and  his  friends. 

If  in  my  lessons,  if  in  this  summing  up,  I  have  chanced  to  adopt, 
without  mentioning  it,  the  experiments  or  the  opinions  of  M.  Boussio- 
gault,  it  is  that  the  habit  of  communicating  to  each  other  our  ideas, 
our  observations,  our  manner  of  viewing  things,  has  established  be- 
tween us  a  community  of  opinions,  in  which  we  ourselves,  even  af- 
terwards, find  it  difficult  to  distinguish  what  belongs  to  each  of  us. 

In  resting  these  opinions  and  their  consequences  on  his  name  aud 
on  his  authority,  in  telling  you  that  we  work  actively,  sometimes  to- 
getlier,  and  sometimes  apart,  in  order  to  verify  and  to  develope  all 
these  facts,  all  these  results,  by  experiment,  I  do  but  evince  my 
anxious  desire  to  justify  the  interest  which  you  have  this  year  taken 
in  my  labours. 

For  this  I  beg  to  thank  you.  It  has  given  me  courage  to  under- 
take a  long  course  of  researches:  if  anything  useful  to  the  progress  of 
humanity  should  result  from  them,  let  all  the  honour  of  it  redound  to 
the  intelligent  good-will  with  which  you  have  constantly  surrounded 
me,  and  for  which  I  shall  ever  be  profoundly  grateful. 


[From  tbe  American  loamAl  of  Sdenoe  tx  October.*] 

On  the  Evidence  of  a  general  Whirling  Action  in  the  Providena 

Tornado.    By  W.  C.  REnyiSLO. 

On  the  30th  of  August,  1838,  between  the  hours  of  3  and  4  P.  M^ 
a  violent  whirlwind,  or  tornado,  visited  the  town  of  Providence,  ia 
the  State  of  Rhode  Island.  It  was  preceded  by  a  shower  of  rain  of 
short  duration,  after  which  the  tornado  appeared,  appended  to  another 
cloud,  and  passed  through  the  southern  part  of  the  town  nearly  from 
west  to  east 

Its  earliest  ravages  reported,  were  in  Johnston,' at  the  ferm  of  ifc 
Randall,  about  seven  mUes  west  from  Providence.  From  this  point 
it  passed  on  through  Cranston  and  Providence,  where,  crossing  the 
river  into  the  State  of  Massadiusetts,  it  passed  through  Seekonk,  R^ 

<  Conmanicated  1^  the  Author  fi>r  the  Joarnal  of  th3  Fnoklia  Institate. 
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hoboth,  Swansey,  Somerset,  and  as  far,  at  least,  as  Freetown,  beyond 
Taunton  river;  a  distance  of  twenty-five  miles  from  the  point  first 
mentioned. 

The  width  of  its  visible  track,  as  indicated  by  the  prostration  of 
treeis,  fences,  and  other  objects,  varied  from  a  mere  trace  in  its  nar- 
rowest, to  two  hundred  yards  or  upwards  in  its  widest  portions.  Hav- 
ing, a  few  days  after  the  occurrence  of  the  tornado,  carefully  examin- 
ed the  track  for  the  distance  of  about  seven  miles,  on  each  side  of 
Providence  river,  I  propose  to  offer  some  of  the  results  of  this  exami- 
nation, together  with  such  remarks  as  may  seem  justly  deducible  from 
the  effects  observed. 

So  far,  however,  as  the  impressions  made  on  an  accidental  eye-wit- 
ness of  the  tornado  may  be  important,  we  have  a  valuable  account 
furnished  us  in  the  letter  of  Zachariah  Allen,  E^sq.,  of  Providence, 
which  is  given  in  Dr.  Hare's  notice  of  this  tornado.  [Silliman's  Journal, 
vol.  xxxviii,  p.  74-77.]  Mr.  Allen  had  the  advantage  of  viewing  its 
progress  from  a  point  near  its  path.  He  calls  it  a  <<  whirlwind,"  and 
describes  its  phenomena  in  a  manner  perfectly  consistent  with  this  ap- 
pellation. <<The  circle  formed  by  the  tornado"  on  the  river,  he  des- 
cribes as  <<about  three  hundred  feet  in  diameter,"  and  mentions,  that 
the  "  misty  vapors"  . . .  "entering  the  whirling  vortex,  at  times  veiled 
from  sight  the  centre  of  the  circle,  and  the  lower  extremity  of  the  over- 
hanging cone  of  dark  vapor:"  and  that  <<amid  all  the  agitation  of  the 
water  and  the  air  about  it,  this  cone  continued  unbroken,"  &c. 

This  ^<cone"  of  the  tornado  of  which  he  so  often  speaks,  it  should 
be  noted  was  an  inverted  one,  the  smaller  end  of  which  was  sweep- 
ing on  the  earth's  surface.*  Thus  he  gives  the  instance,  <<when  the 
point  of  the  dark  cone  of  cloud  passed  over  the  prostrate  wreck  of  the 
building,  the  fragments  seemed  to  be  upheaved,"  &c.  It  will  be  seen 
here  that  the  prostration  of  the  building  had  preceded  the  arrival  of 
the  centre  or  "point"  of  the  "cone;"  showing  that  the  whirlwind 
often  acts  on  a  large  area,  with  great  force,  externally  to  the  lower 
part  of  the  visible  cone,  or  the  column  of  vapor  at  its  axis.  Moreover, 
the  substances  which  by  the  centre  of  the  tornado  were  "uplifted  high 
in  the  air,"  were  "left  to  fall  from  the  outer  edge  of  the  black  coni- 
cal cloud."t 

Mr.  Allen  says  further,  "The  progress  of  the  tornado  was  nearly  in 

*  We  may  properly  eonceive  of  thii  "cone,"  in  tornadoes  or  water^poati,  ae  inclading  not 
only  the  ▼isible,  cloaded  condenaation  here  described,  but  aim  tbe  invisible  portion  of  the 
vrhirlwind  which  sanoonds  the  narrow  and  depending  portion  of  the  visible  cone,  below  the 
general  line  of  condensation.  Thus  the  eniirt  body  of  the  whirlwind  is  generally  a  trancated 
cone;  its  smaller  and  most  active  end  sweeping  along  the  surface  of  tbe  earth  or  sea. 

-^  Mr.  Allen  atalee  that  the  form  of  the  cloiui  and  of  the  cone  of  vapor  depending  from  it 
«o  nearly  reaembled  the  engraved  pictures  of  <*water-sponts"  above  the  ocean,  that  he  should 
liA^e  come  speedily  to  the  conelaslon  that  one  of  these  '^water-spoots"  was  approaching,  had 
ia0  not  been  aware  that  ''this  phenomenon  occupied  a  space  in  the  heavens  directly  above  a 
c]x7  plaui  of  land."  Perhaps  it  might  be  infened  tliat  Mr.  A.  had  partaken  of  the  too  common 
xBOtion,  that  tbe  misnamed  water-apoui  is,  or  should  be,  literally  a  spout  of  voatfr^  This  phe- 
nomenon, so  BQch  talked  of  among  martnen^  proves  to  be  nothing  more  nor  less  than  the 
'Visible,  inverted  <H^ieringcone  of  vapor"  or  condensation,  noticed  by  him  as  "eitending  from 
tlie  doad  to  the  anrfiioe  of  the  earth,''  at  the  axis  or  asemding  portion  of  the  whirl;  if  we 

sy  at  all  rely  on  the  results  of  extensive  examinations  and  comparisons  of  the  accounts  of 
«raCer-spoatir  and  their  etfects.  The  same  appearance  was  observed  in  the  New  Brunswick 
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a  straight  Hne,  following  the  direction  of  the  wind,  with  a  velocity  of 
perhaps  eight  or  ten  miles  per  hour.  Near  as  I  Vas  to  the  exterior 
edge  of  the  circle  of  the  tornado,!  felt  no  extraordinary  gust  of  wind; 
but  noticed  that  the  breeze  continued  to  blow  uninterruptedly  from 
the  same  quarter  from  which  it  prevailed  before  the  tornado  occurred 
I  also  particularly  observed  that  there  was  no  preceptible  increase  of 
teii]|)erature  of  the  air  adjacent  to  the  edge  of  the  whirlwind,  whidi 
might  have  caused  an  ascending  current  by  a  rarefaction  of  a  portioo 
of  the  atmosphere/' 

Soliciting  a  careful  attention  to  the  observations  of  Mr.  Allen,  who 
is  well  known  for  his  intelligence  and  his  habits  of  correct  observa- 
tion, I  proceed  to  give  some  account  of  my  own  exanriinations  of  the 
traces  of  this  tornado. 

From  a  point  on  the  rocky  ^< ledge"  north  of  the  turnpike  road  and 
nearly  three  miles  westerly  from  Providence,  to  the  house  of  John 
Burr  on  the  Cranston  road,  a  distance  of  about  one  and  a  quarter  miles, 
I  found  the  course  of  the  tornado  to  have  been  S.  86^  £.  by  compass, 
oVer  a  plain  country.  The  magnetic  variation  being  here  abont  ^ 
westerly,  makes  the  true  course  E-  3P  N.  From  this  point  to  Provi- 
dence river,  a  distance  of  about  two  miles,  the  course  was  five  degrees 
more  northerly. 

I  agree  with  Dr.  Hare  that  the  general  effects  observed  on  this  track 

were  "quite  similar"  to  those  of  the  New  Brunswick  tornado;  and 

will  give  such  of  my  sketches,  formerly  prepared,  as  will  best  illustrate 

this  similarity  and  the  general  effects  here  mentioned. 

Fig.  1.    Providence  Tornado.^  The  annexed  is  a  sketch  [Fig. 

I,]  of  some  of  the  effects  on  the 
farm  of  Mr.  Burr:  His  house  is 
about  one  mile  and  a  half  from 
the  Providence  bridge. 

In  this  figure,  a  represents  a 
wooden  dwelling-house  of  two 
stories,  with  chimney  at  it?  cen- 
tre t  6  a  dwelling  added  to  a  and 
extending  to  the  rear:  c  a  lighter 
building  about  16  feet  by  30,  at- 
tached to  the  rear  oibig  was  a 
large  wooden  barn:  A  a  long 
building  or  shed  extending  froin 
the  barn  to  the  carriage-house/. 
The  width  of  the  visible  track 

tornado  by  experienced  aeamen  navigatint;  the  fiaritan  river,  who  at  once  proaoooced  it  (obe 
a  water-spout,  and  took  their  meaaorea  accordingly.  It  is  probable,  however,  that  nxat  of  tlte 
"waler-spouta"  noticed  at  sea,  are  inferior  in  aiie  and  energy  to  theae  dcstractive  vstw^fif*- 

A  '"water^spout"  waa  leen  by  Meaare.  Tyeiman.  and  Bennet  near  Boi«bora  in  the  ^^* 
which  extended  nearly  horizontally  from  one  dond  to  another  directly  over  their  bcedi;  ^ 
no  harm  doue!  The  moat  credaloua  will  hardly  oonceife  thia  to  have  beenacoAMi8<»/i(*«^' 
or  even  approximately  such;  beaides,  no  aea-waterhaa  ever  been  known  tofallfiroatbedoH^ 
Similar  <*spout8'*  have  been  aeen  by  othen;  and  I  once  beheld  a  magnifiocnl  exaopi*  ^  ^^ 
kind,  in  one  of  the  interior  towns  of  Connecticut;  which  probably  indicated  an  axi»af  i*^ 
neeriy  horiiontaL 

*  On  these  plans  the  large  dot  at  the  end  of  the  several  f  hort  lines,  shows  the  origics^  ^ 
stuon  of  the  root  of  the  tree;  the  pointed  end  of  the  lino  ahowa  the  direction  of  ilt  toR- 
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was  here  abont  five  hundred  feet,  and  the  eourse  of  the  centre  or  axis 
of  the  tornado  appeared  to  have  passed  somewhat  diagonally  over 
the  first  three  named  buildings. 

The  house  a  withstood  the  shock,  receiving  some  damage ;  the  chim- 
ney top  of  b  was  thrown  on  the  roof  of  a,  perforatingthe  same,  while 
b  was  unroofed  and  greatly  injured^  and  a  long  timber  or  «t7/ from  the 
shed  A  broke  endwise  into  the  upper  part  of  the  house  b  from  a  north- 
westerly direction.  The  building  c  was  turned  more  than  twenty  feet 
to  the  left  about,^  regards  the  axis  of  the  whirlwind, against  the  top 
of  the  prostrated  pear  tree  dy  and  was  there  overturned  upon  it.  There 
were  twenty-one  persons  in  a  and  6,  including  a  school  of  children, 
none  of  whom  were  seriously  injured. 

The  barn  g  and  the  shed  A  were  destroyed,  and  the  materials  swept 
off  toward  the  first  named  buildings.  A  corn-house,  standing  on  the 
same  side  with  the  barn,  is  stated  in  the  Providence  papers  to  have 
blown  over  to  the  tve^tj  but  I  can  find  no  notes  of  my  own  respecting 
the  direction  of  its  fall. 

The  effects  here  exhibited  appear  to  me  to  be  due  to  a  progressive 
-whirlwind,  revolving  to  the  left;  for  we  may  notice,  as  in  the  New 
Brunswick  tornado,  a  more  onward  direction  in  the  trees  prostrated 
on  the  right  of  the  axis,  d,  m,  n,  o,  &c.,  than  on  the  left  side;  while 
the  outermost  prostrations  on  the  right,  n,  o,  point  still  more  nearly 
than  the  average  on  this  side,  to  the  course  of  the  tornado:  And  on 
the  left  side  of  the  track  we  have  the  tree  ^  in  a  direction  incUned 
several  degrees  backward  from  the  course  of  the  storm.  The  value 
of  these  indications  of  whirling  action  I  have  endeavoured  to  point 
out  in  my  remarks  on  the  New  Brunswick  case.    [This  Journal,  voh 


Fig.  11. 


f:f->>- 


ii,  3rd  series,  1S41,  p.  41-48.] 

At  the  front  of  the  house  a, 
however,  were  two  slatted 
door*yard  fences,  extending 
from  the  house  to  Uie  road. 
The  fence  e  was  overthrown 
northward  towards/,  and  the 
fence /in  the  contrary  direc- 
tion towards  e:  both  directions 
being  transverse  to  the  line 
of  the  axis,  which  passes  be- 
tween them.  Such  cases  have 
been  adduced  as  supporting  a 
directly  inward  course  of  the 
wind  in  the  body  of  the  tor- 
nado;  or,  as  indicating  two 
bodiesof  opposing  wind  meet- 
ing on  a  central  line;  but  I  draw  a  different  conclusion. 

Let  Fig,  II  represent,  horizontally,  the  directions  of  such  centre 
blowing  winds  in  the  body  of  the  tornado,  and  let  it  be  supposed  as 
passing  over  the  axea  of  Fiff  I,  without  revolving,  so  as  the  course  of 
the  centre  will  coincide  wim  tbe  arrow  which  indicates  the  course  of 
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the  axis  on  that  figure.  It  may  thus  be  seen  that  on  this  h3rpotheas 
tfie  wind  must  strike  the  fences  Cj/j  either  parallel  to  their  length,  or 
but  little  oblique ;  a  direction  of  wind  which  seldom  or  never  prostrates 
fences,  even  in  the  path  of  a  tornado.  Besides,  near  the  centre  of  such 
an  inward  blowing  tornado,  where  only  it  could  act  on  these  fences 
with  /a/era/ force,  such  winds  must  necessarily  become  neutralized  both 
by  blowing  against  each  other  and  by  turning  upward  to  escape,  thus 
having  little  effect  at  this  point,  within  four  feet  of  the  ground.  I  say 
nothing  here  of  the  possibility  of  any  winds  blowing  with  vioknict  in 
such  central  and  opposing  directions;  which  I  could  never  coDceiTe: 
for  the  entire  spaces  between  the  centripetal  lines  of  arrows  must  be 
conceived  as  being  filled  by  the  aflluent  winds;  the  lines  only  indicat- 
ing their  directions. 

But  on  the  other  hand,  let  us  suppose  a  strong  whirlwind  passing 
in  the  same  direction:  the  front  half  of  which,  both  on  and  near  the 
line  pursued  by  its  axis,  must  necessarily  sweep  laterally  across  this 
line,  first  northwardly  to  wards  y^  if  it  be  revolving  to  the  left;  and  the 
last  half  of  the  whirl  on  its  arrival  will  sweep  southwardly  towards 
e;  which  sufficiently  accounts  for  the  effects  observed.  That  oolr 
the  fence  e  was  thus  prostrated  by  the  first  wind  of  the  tonado 
may  be  explained  by  the  protection  afforded  to  /  by  the  house, 
against  the  advancing  whirl,  and  perhaps  here,  also,  by  the  spirally 
upward  tendency  towards  the  centre,  in  the  wind  which  thus  came 
round  the  southeast  comer-  of  the  house,  prostrating  e  in  its  course. 
But  on  tfie  passing  of  the  axis  of  the  whirl,  the  wind  would  recur 
with  increased  force  from  the  opposite  direction,  upon  the  fence/,  pros- 
trating it  towards  e\  while  the  latter,  being  already  down,  and  in  turn 
partially  protected  by  the  house,  would  remain  as  it  first  fell. 

In  passing  over  the  track  of  the  tornado  between  Burr's  house  aod 
Providence  river,  several  instances  and  groups  of  prostration  were  ob- 
served. But  owing  to  the  open  character  of  the  grounds  thioaghoDt 
most  of  the  track,  the  memorials  afforded  by  the  trees  were  less  fr^ 
quent  than  have  been  seen  in  other  cases. 

Near  the  Pawtuxet  turnpike,  the  tornado  encountered  a  new  house 
belonging  to  Mr.  Gardner.  This  house  was  in  the  southern  poitun 
of  the  track  on  the  right  of  the  axis,  and  was  removed  and  tumd 
several  feet  towards  the  left. 

It  is  proper  to  mention  here  that  the  order  of  changes  in  the  vind'S 
direction,  viewing  the  tornado  either  as  a  whirlwind,  or,  as  claiffled 
by  Mr.  Espy  and  seen  in  Fig.  II,  would  at  sjxj  fixed  point  on  this  the 
right  side  of  the  track,  be  successively  towards  the  right,  as  relates 
to  the  centre  of  the  tornado.  But  this  building  having  reoeired  its 
motion  by  yielding  to  the  wind,  shows  the  true  course  of  the  latter  as 
whirling  to  the  left 

Passing  by  the  prostration  of  the  range  of  buildings  near  the  river, 
described  by  Mr.  Allen,  I  proceed  to  notice  the  effects  which  appear- 
ed on  crossing  to  the  Massachusetts  side. 

From  the  bank  of  the  river  to  the  bouse  of  Abraham  Tifb  on  the 
Lyon  fiatrm,  three-fourths  of  a  mile,  the  grounds  were  open  and  OQ* 
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bixMceJa^  beingr  mastly  uod«i  cukiv«tioft  aod  with  few  tamm  ezpDaed 
to  the  tornado,  excepting  an  orchard  of  scattered  apple  tiiAsr  westward 
of  Tifts^  house.  The^  traces  of  the  wind  in  and  adiaoent  to  this  orehaid 
wcce  very  distikiet  in  theijc  ehaiacler,  and  I  safajom  here  tbs  dcelch  on 
w  hjch  tkiey  are.  lepresented. 

Fig.  IIL    Providence  Tamada. 

Noitliortefti 


South  or  right  ride. 

BxvjLANATioNs  OF  Fio.  III. — ^The  cases  of  prostration  4  to  14,  were 
from  a  line  of  small  locust  trees  op  the  west  border  of  an  old  apple 
orchard,  and  are  severally  shifted  a  little  out  of  line  fbr  the  sake  of  a 
distinct  exhibition  of  their  directions. 

From  thence  to  near  Tifb'  house  at  by  the  ground  is  but  slightly 
foreshortened,  and  the  relative  positions  of  eadi  tree,  on  the  left  of  the 
centre,  is  approximately  shown.  The  figure  was  drawn  from  my 
field  notes  on  account  of  the  distinct  phenomena  which  were  exhibit- 
ed on  this  part  of  the  trac^,  and  which,  in  cases  a,  14, 22, 21, 23,  and 
27,  show  conclusively  the  first  action  of  the  whirl  fieross  the  path  ef 
the  axisy  and  sweeping  towards  the  northern  border  of  the  track.  On 
the  opposite  or  right  nde  of  the  axis,  southward  of  15,  there  were  no 
trees  exposed,  and  the  effects  of  llie  tornado  were  here  visible  only  on 
the  crops  and  fenees.  Therefore  the  cases  shown  on  the  figare  south 
of  the  axis,  and  also  westward  of  22  on  the  left  hand  side,  were  brought 
in  from  the  more  western  parts  of  the  track  between  the  orchard  and 
the  river,  and  include  all  the  prostrations  from  the  latter  to  Tifts'  bouse: 
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and  their  relative  distaRoes  from  the  axis  or  centre  of  the  track  m 
but  approximated. 

Case  14,  represents  a  small  locust  tree  broken  off  at  an  old  wound 
near  the  root  and  carried  outward  and  backward  into  the  adjoiniog 
fellow  field,  having  struck  into  the  ground  several  times  in  itscouise, 
leaving  distinct  traces.  It  was  finally  left  at  a  point  N.  51?  W.  from  its 
stump,  at  the  distance  of  forty  yards,  with  its  top  turned  sonthvardly, 
in  conformity  with  its  two  last  tiaces  in  the  soft  ground. 

Case  10,'a  small  locust  tree  was  prostrated  S.  25°  W.,  leaviDg  its 
mark  in  the  fallow  ground.  It  was  subsequently  shifted,  by  the  pio- 
^  gressive  change  in  tihe  whirlwind,  to  &  11°  E. 

Case  a,  an  old  apple  tree  with  but  a  single  branch  proijecting  sooth* 
w^rdly  from  its  trunk:  This  branch  was  taken  off  by  the  onset  of  the 
tornado,  and  struck  into  the  ground  northwest  from  the  trunk,  deposit. 
ing  its  apples  at  this  spot.  The  limb  itself  was  missing.— Case  21, 
apples  deposited  as  in  case  a. 

Case  22,  a  small  wUd  cherry  tree,  was  found  lying  on  and  against 
the  stump  of  14,  having  first  been  thrown  yrom  the  latter  by  the  oo- 
set  of  the  wind  and  subsequently  swung  round  by  the  south  to  its 

firesent  position,  as  appeared  by  the  impressions  made  in  the  grouod. 
ts  final  position  was  such,  as  if  occurring  at  the  outset  would  have 
prevented  14  from  being  carried  off  northwesterly. — Case  23,  the 
branch  of  an  apple  tree  was  thrown  west— At  6  is  shown  the  relatire 
position  of  Tifis'  house. 

Case  27,  shows  the  original  position  of  a  large  pear  tree,  the  stem 
of  which  was  broken  off  and  first  thrown  northward,  where  it  plongjb- 
ed  up.  the  soft  ground  of  the  garden  by  its  force,  and  continued  its  cir- 
cuit to  a  point  northwest  of  its  original  position,  where  it  remained 
with  its  top  turned  toward  the  south. 

For  the  purposes  of  a  generaf  comparison,  the  observed  or  fint 
known  directions  of  the  prostrations  on  the  two  sides  of  the  track  oaf 
be  summed  up  as  follows. 


Left  or  North  side  of  the  Track. 


Direction  of 
flrat  prostrt- 
Ctie.        tioD. 


38 
39 
35 
i 
2 
3 
4 


S.  74^' 
S.  70 
S.  67 
S.  10 
S.  23 
S.  45 
S.  12 


E. 
E. 
E. 
E. 
E. 
E. 
E. 


Inclination  inward    and 
backward  from  coofm  of 
tornado. 

P6  deg-r's. 

20 

23 

80 

67 

45 

78 


5  S.  35  W.  (backw'd)125 


6  S.    5 

7  S.  40 

8  S.  11 

9  S.  10 


E. 
R 
E. 
E. 


85 
50 
79 
80 


i^5feUS.25W.turnO  ... 
^^1    edtoS.  HE;    5^^^ 


Right  or  South  side  qftkt  Trael 

Inclination  inwiri  ^ 
backward  ftomcoQiaea 

tamado. 
25d^& 


Direction  of 
first  proctra- 
Gase^        tion. 

29  N.  65°  E- 

32  N.  77   E. 

30  N,  60   E- 

33  N.  80   E. 

34  N.  88   E. 

36  East, 

40  N.  65  E^ 
28  N.  ^S  E. 

31  N.  75  E. 
44  N.  63  E. 

37  N.  87  R 
43  N.  30  R 

41  S.   85  E. 

42  East, 


13 

30 

10 

2 

0 

25 

27 

15 

27 

13 

60 

5 

0 
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DiradicNi  oi 
fint  proitn- 
Cm.       tion. 

11  8.26°   E. 

12  S.  55     £. 

13  S.  55     E. 

14 

15 
16 
17 
18 
19 
20 


iDcMnalioii  iniravd  and 

bMkwird  fton  eourw  c^ 

tornado. 

64degr's. 

35 
35 


5  first  thrown  N.23  > 
I  W.  (backward)  5 


S.  45 
S.  30 
S.  55 
East, 
S.  85 
S.  27 


E. 
E. 
E. 

E. 
E. 


247 

45 

60 

35 

0 

5 

63 


22 


225 


Mean  direction  of  prostration  on 
the  right  side  of  the  tracfc  N.  73°  E.: 
average  inclination  inward  from 
course  of  tornado,  seventeen  de^ 
grees^ 

Mean  direction  of  first  prostra- 
tions on  the  l^  side  of  track,  S.  4° 
W.:  average  inclination  inward  and 
backward  from  course  of  tornadoy' 
ninety-four  degrees. 

Relative  inclinations  of  the  two 
sides  to  the  line  of  axis,  more  than 
five  to  one. 

It  is  proper  to  mention,  that  the 
average  iaward  inclination  of  all 
the  prostrations  on  the  right  side 
of  the  track  for  a  distance  of  four 
miles  east  of  the  river  was  thirty 
degrees.*  This,  however,  does  not 
affect  the  conclusions  in  favor  of 
rotation  to  the  left 


21  N.  55  W.  (backw'd)2 15 

Cfirst  fell  N.  W.> 

I  turned  to  S.  37  E.  \ 
a  N.  45  W.  (backwM)225 
2„  5  Branch  of  apple  >  ^^^ 

I  tree  thown  west  S 

24  S.20  W.  (backw'd)lia 

25  S.  55  W.  (backw'd)145 

26  South,  90 

27  firstthrownN.10W.260 

These  average  residts,  on  the  two  sides,  together  with  the  several 
particular  observations  already  addaced,appear  to  me  to  afford  decisive 
evidence  of  whirlwind  rotation  in  this  tornado,  in  the  direction  from 
right  to  left  or  which  is  contrary  to  the  hands  of  a  watch.  In  reference 
to  this  evidence  and  that  exhibited  in  my  paper  on  the  New  Brunswick 
tornado,  I  add  from  my  prepared  sketches  the  following  figure,  as  an  ap. 
proximate  illustration  of  the  whirling  action  in  these  tornadoes,  so  far 
as  this  may  be  shown  horizontally  and  by  a  stationary  figure. 

Let  the  involuted  lines  or  arrows  on  figure  IV  be  supposed  to  re- 
present  the  motion  of  the  wind  at  or  near  the  bottom  of  a  vertically 
cylindrical  portion  of  the  centre  of  a  tornado,  comprising  a  length  of 
radius  equal  to  the  ^atest  width  of  the  f»rostrating  power  on  the  right 
of  the  axis  of  its  path.  Now  if  the  tornado  be  considered  as  whirling 
in  the  manner  here  represented,  but  without  any  change  of  location, 
its  action  may  be  supposed  as  concentrically  equal  on  all  sides;  the 
motion,  however,  becoming  quickened  towards  the  centre  in  the  in- 
verse  ratio  of  the  successive  concentric  areas:  that  is,  each  particle  of 
air  as  it  revolves  about  the  axis,  continuing  to  describe  nearly  equal 
areas  in  equal  Hmes,  in  its  pvogcess  towards  the  centre,  where  it  rises^ 
spirally  in  the  direction  of  discharge ;  this  direction  being  vectically  at 
the  centre,  the  point  or  area  of  least  atmospheric  resistance  or  pres-. 
sure.    Thus,  the  eouise  of  a  single  particle,  horizontally,,  may  be  a  6 

*  This  larger  Average  gi^e»»rebtife  degne  of  inclin«tioD  on  the  two  ndeaof  three  to  one- 
Netrly  the  Mme  diflerenee  if  foand  ia  two  oataide  buids'  of  prottnitiafi,.of  equal  widtha^ 
(Tablea  I  and  V,)  showB  in  my  aarrey  of  the  New  Bmnawick  Tornado.  8ce  thia  Joornal, 
▼oL  ii,  Srd  eeriea,  1841,  p.  44. 
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e  d  t^/g  k  ih\ — and  so  eat  odr  between  eadi  of  the  lorn  iiKiroliitedlines 
wbidi  cooatitiUe  the  figuce. 

For  further  refereoee^  we  may  divide  this  figure  by  the  croas  lines 
of  arrow  heads,  into  the  four  quadrants  1, 2^  3, 4. 

Fig.  IV. 


**^^^  **  t*  *  *  *^J  *  *■••  ••*•*  ■  ••«»•  »«••»•  ■«••••  IV^^^^VI 

M  h^it      6ounda ry 


We  will  now  consider  this  whirl  as  having  a  etmaiant  progre$sim 
motion  on  the  line  of  the  long  arrow  c  c,  at  a  rate  equal  to  ooe«foiiitb 
or  fifth  of  its  average  rotative  velocity.  It  will  then  follow,  that  as  the 
force  of  the  whirl  on  the  trees  and  other  objects  encountered  by  it,  is 
tis  ike  square  of  the  unmfs  vetociiy  at  the  point  of  impingement,  the 
relative  efiects  on  the  two  sides  of  the  line  of  the  axis,  which  before 
were  equal,  will  now  be  greatly  altered. 

For,  if  at  a  given  distance  07i  the  right  of  the  advancing  axis,  tba 
former  velocity  was  80,  it  will  now,  as  relates  to  the  earth's  surface, 
have  become  100;  and  at  the  same  distance  on  the  l^  side  the  velo- 
city of  the  wind  will  be  reduced  to  60,  as  relates  lo  the  earth's  surface. 
Thus  the  squares  of  these  effective  velocities  will  give  a  power  reia* 
tively  equal  to  100  at  the  former  point  and  only  3S  at  the  latter;  both 
being  equally  distant  from  tlie  axis.  Hence,  although  the  rotaOn 
velocity  of  the  whirl  decreases  rapidly  as  we  recede  from  its  axis,  vet 
its  prostrating  power  will,  by  its  progressive  motion,  become  greatif 
extended  on  the  right  side  of  the  advancing  axis,  and  proportionally 
contracted  on  the  left  side.  Thus  the  respective  boundaries  of  the 
prostrating  power  on  the  two  sides  of  the  tornado,  when  thus  in  mo* 
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tioiiy  may  be  those  indicated  on  the  figure;  which  nearly  correspond 
to  the  effects  which  have  been  observed  in  several  cases. 

It  may  be  seen  further,  that  nearly  all  ike  prostrations  Viiezx  the  line 
of  the  axis  and  elsewhere,  must  by  the  advancing  motion  of  the  torna- 
do, receive  a  direction  moreonwardihsM  is  represented  by  the  arrows 
or  lines  in  the  figure,  which  can  represent  only  a  stationary  rotation. 

In  further  considering  these  effects,  in  different  portions  of  the  whirl, 
as  it  encounters  objects  in  its  advance,  we  shall  find  the  maximum  ef- 
fects to  be  mainly  on  the  line  a,  ?,  o,  at  the  rear  of  the  first  quadrant. 
Hence,  if  a  tree  on  this  side  the  axis  should  fail  to  be  prostrated  till 
after  the  first  quadrant  had  passed  over,  it  would  not  be  likely  to  fall 
in  the  fourth  quadrant,  on  the  further  advance  of  the  tornado,  unless 
very  near  to  its  axis.  Moreover,  if  one  tree  should  fall  when  under 
the  more  advanced  portion  of  the  first  quadrant,  another  if  prostrated 
later  in  the  same  quadrant,  must  necessarily  fall  in  a  more  onward 
direction  than  the  first,  and  if  sufficiently  near  will  lie  across  the  latter. 

It  may  likewise  be  seen,  that  the  wind  of  the  whirl  in  passing  into 
the  second  quadrant^  on  the  left  side  of  the  track,  is  sweeping  back" 
toard,  and  with  its  effective  power  thus  greatly  reduced,  as  regards 
fixed  objects  on  the  earth's  surface.  Thus  the  limits  of  prostration 
are  not  only  narrowed,  but  the  effective  power  is  here  greatly  reduc- 
ed, and  gives  fewer  prostrations  than  under  either  the  first  or  third 
quadrants.  The  minimum  of  effect  occurs  on  the  arrival  of  the  line 
e  A,  at  the  rear  of  the  second  quadrant. 

But  on  the  arrival  of  the  third  quadrant,  the  prostrating  power  on 
the  left  side  becomes  more  and  more  efficient  by  the  ceasing  of  the 
backward  and  the  accession  of  the  progressive  movement;  and  at  or 
near  the  line  oifm,  it  again  takes  effect,  with  rapid  increase.  The  de- 
structive force  is  also  much  augmented  here  by  the  greater  velocity  in 
the  heart  of  the  whirl,  near  its  axis,  and  the  impetus  must  rapidly  in- 
cease  in  energy  to  its  maximum  effect^  as  at  iTin  o,  taking  off  any 
tree  which  may  here  remain,  and  carrying  aloft,  or  sweeping  onward, 
the  objects  previously  prostrated  on  the  line  cxk. 

If  a  tree  on  the  left  side  of  the  track  falls  on  one  previously  thrown 
down  by  the  tornado,  the  last  fallen  will  also  have  the  more  onward 
direction, as  on  the  other  side:  unless  both  have  fallen  in  the  second 
quadrant,  where  few  prostrations  occur.  The  fourth  quadrant y  for 
causes  noticed  in  considering  the  first,  can  have  little  prostrating  ef* 
feet;  except  perhaps  on  the  small  area  near  its  axis. 

If  we  now  conceive  of  our  figure  as  applied  only  to  the  limits  of  pros- 
tration or  destruction  which  constitute  the  visible  path  of  the  tornado, 
it  becomes  apparently  and  relatively  unequal,  in  its  right  and  left  hand 
quadrants,  the  axis  appearing  greatly  eccentric,  and  in  the  same  de- 
gree, at  least,  as  the  left  band  or  belt  of  prostrations  is  found  narrow- 
er than  that  on  the  right  of  the  axis.  This  apparent,  but  illusive  form 
of  die  whirl,  may  be  illustrated  by  Fig.  V,  which  is  drawn  on  the 
same  lines  with  the  preceding  figure. 

It  will  readily  be  seen  that  this  eccentricity  of  the  axis,  on  the  visi- 
ble track,  will  be  in  proportion  to  the  progressive  velocity  of  the  tor- 
nado;  other  things  being  equal    Thus,  if  Mr.  Allen  be  nearly  right 
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We  will  now 
mo/Jon  on  the ' 
01  fifth  of  its  ft 
force  of  the  T 


.ppean  to  result,  that  an  observe  vt^ 
^--  .iiado  after  Us  departure,  will  find  on  ov 

^  of  its  path,  if  it  be  a  vMrhoind,  a  contioii- 
MX  poiatiog  almost  iavariablr  oaward  sod  is- 
..s  degrees  of  inclination  to  the  oonise  of  tbe  |«lt 
.  aier  side  of  the  axis,  a  narrower  band  or  belt  of  pnc- 

"^  ?*  '^^  •>"  found,  which  are  also  inclined  mainly  inward  and  «■ 
relative  er  j^.(p|ag  greater  indications  from  the  line  of  progres,  »■ 
request  cases  which  incline  more  or  Les  backwud  iml 
en  outward  from  the  course  of  the  tornado. 
}  appear,  that  a  want  of  proper  atteatioa  to  the  necesu; 
the  prostr^ing  power  in  a  prt^resiTe  vbirlwind,  ob 
us  to  ascribe  rach  efiects  to  supposed  antagonistic  viB<^ 
lUaneously  io  opposing  directions, 
or  a  moment,  the  more  tangible  features  of  this  ioqni'Ti 
'  take  some  notice  of  the  mors  outward  portioDS  of  the 
hiriwind,  which  are  supposed  not  to  be  conqinsed  in 
Burning  here  the  involntra  and  mward  motion,  with  iB 
large  at  the  centre,  it  follows  that  the  impolsiTe  accsswo 
is  necessary  but  maintaining  a  violoit  whirlwind  sctiM 
boris>iilally,and  in  the  same  giadoally  invohitsd  connw 


Hoiaty  •Action  of  the  Providence  Tornado.  263 

*Hid  in  like,  manner  from  a  Iiigher  region,  in  and  around 
^  ^5  of  the  whirling  cone.    I  have  long  since  been  led 

^  <^  '^^  impulsive  accession  comes  from  both  these  sources^ 

^^^^^5^^*^    *%  ^tier;  and  that  this  motion  of  accession  and  sup- 

^^*^-^^^C^o  ^^  ^^  ^^  ^^®  outward  portions  of  the  whirl.  The 

^aT^"^-^  '^^      ^  "portions,  often  greatly  expanded,  as  noticed 

„  ^^j/^L^/Ji  '^^^    V.  '•pinion  rests,  can  be  but  partially  al- 

<^  v>^V^^  '^^'^'>'^,'     '^i.  ^  following  conisiderations: — 1.  The 

^'  *^  "^    '^  **"  ''^  ^     '        ^  ..  unusually  cold  air  in  the  higher 

ays  remarkable  for  the  occur- 
'•nadoes.*     2.  The  observed 
^  the  nucleus  or  body  of  a 
'^s  be  traced  by  the  eye 
'fford  opportunity  for 
nd  others,  that  ad- 
''  or  whirlwind, 
..erruptedly  from 
%vhen  taken  also  in 
;"  j^'  y^'^^'i     #;  '^/*\y  '  .  effects  in  the  outward 

S^'^^^x^  ^'^ //^oj <,^^^/"  .ge" of  which  I  have  gather- 

^^  ^**dy  ^  ^v  '^^/^  ^  -^^®ss  of  the  air  which  has  been 

/^  .^  ^^-4  '^^  '^V  '^  -  6.  The  instant  penetration  of  the 

"^^  ^^-^'^  ^  ^  thick  forests,  and  into  hollows  and 

"    "^^^"^  '  ^uently  noticed.    7.  The  direct  memorials 

^  "^-^  •  *eoutwardportionsof  the  whirl,  which  I  have 

'<.  ..ne  tracks  of  different  tornadoes. 

foregoing  remarks  it  has  been  my  design  to  view  the 
uoves  onward,  in  full  action.    Of  the  origin  or  incipient 
»&  whirl,  it  is  not  necessary  here  to  inquire;  although  some 
.iiese  is  perhaps  afforded  us  in  the  considerations  above  noticed, 
.earring  once  more  to  the  track  of  the  Providence  tornado,  I  have ' 
state  that  eastward  of  Tifts'  house  the  course  of  the  track  soon  be- 
came S.  65°  E.  magnetic,  for  more  than  two  miles.     It  then  took  the 
course  of  S.  75°  E.,  and  further  onward  the  tornado  passed  directly 
over  the  house  of  Solomon  Peck,  about  four  miles  from  Providence. 
^'    This  house  was  partly  unroofed;  chimney  thrown  down;  windows 
\,    broken  inward^  as  ui  many  other  cases;  and  much  other  damage  was 
also  done  to  Mr.  Peck's  property.  In  passing  onward  towards  Taun- 
ton river  the  tornado  appears  to  have  preserved  an  inclination  to  the 
^.     south  of  east:  the  track,  though  slightly  sinuous,  appearing,  like  that 

?  *  This  change  of  upper  temperature  T  think  can  be  clearly  made  out  on  the  day  of  tjie 

New  Brunwick  tornado,  which  was  but  one  of  many  tornadoes  and  thunder  gusts  which  ap- 
peared in  this  part  of  the  United  States  on  the  same  dayf  and  on  the  preceding  day  in  IHinois 
and  other  western  sUtes. 

In  the  New  Haven  Gazette  are  accounts  of  fivt  severe  tornadoes  which  occurred  in  the 

;       tftalee  of  New  Jersey,  Connecticut,  Massachnsette  snd  Rhode  Island,  on  the  afternoon  of 
August  15, 1787.    I  can  also  refer  to  many  more  recent  cases  of  this  kind. 

\  The  observation  here  quoted  is  one  of  many  which  show  the  error  of  the  very  hasty 
generalization  which  alleges  a  circuit  or  aniiolus  of  calm  air  to  have  been  observed  on  cMMtM 
of  tornadoes  and  hurricanes. 
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of  the  New  Brntiswick  tornado,  to  form  part  of  a  great  carve,  with  iti 
convex  side  to  the  northward. 

On  the  track  from  the  Lyon  farm  to  Peck's  house  there  were  many 
interesting  memorials  which  might  confirm  the  dedactions  already 
made.  On  some  portions  of  the  track,  also,  the  tornado  appeared  to 
have  risen  almost  entirely  from  the  sur&ce,  its  reverse  apex  leaving 
but  a  narrow  trace,  and  on  some  fields,  even  no  trace  at  all.  But  in 
these  cases,  as  on  the  tracks  of  other  tornadoes,  the  compass  bearing 
did  not  fail  to  lead  the  explorer  to  new  ravages,  where,  at  times,  the 
energy  of  the  tornado  appeared  to  be  greater  than  before.* 

Fig.  VI.  Before  we  take  leave  of  the  traces  of  this 

tornado  I  would  adduce  another  of  my 
prepared  sketches,  which  shows  the  rota- 
tive effects  in  a  manner  which  I  think 
should  satisfy  the  most  strenuous  opposer 
of  whirlwind  action.  In  this  sketch,  Fig. 
VI,  we  have  represented  a  portion  of  the 
track  which  crossed  at  right  angles  a  line 
of  weak  post-and-rail  fence,  a,  a.  On  the 
right  of  the  axis,  this  fence  was  prostrat- 
ed eastwardly  or  in  the  direction  of  the 
course  of  the  tornado,  as  shown  by  the 
short  arrows  which  may  represent  the 
posts  of  the  fence;  the  rails  also  haviog 

___^ I  been  scattered  onward  and  inward,  to- 

wards  c,  in  the  general  manner  represented  in  the  figure.  On  the  UJl 
side,  however,  every  post  was  prostrated  westtoardlyy  and  the  rails 
were  likewise  blown  slightly  backward  toward  b,  in  the  same  gene- 
ral direction.  The  scale  of  feet,  which  measures  across  the  track,  was 
obtained  by  estimating  twelve  feet  to  each  length  of  the  rails.  The 
locality  of  this  sketch  was,  perhaps,  a  mile  eastward  of  the  Lyon  farm. 
.  The  applieation  of  the  foregoing  views  of  rotation  to  this  case,  it 
can  hardly  be  necessary  to  point  out. 

I  have  noticed  many  effects  of  similar  kind  on  fences;  but  that  the 
backward  prostration  on  the  left  side  of  the  track  should  have  takeo 
full  effect  m  this  case,  and  mainly,  perhaps,  under  the  second  quad- 
rant,  I  ascribe  to  the  age  and  general  weakness  of  the  fence. 

Additional  memorials  might  here  be  adduced  in  evidence,  and  of 
similar  character  to  the  foregoing;  but  having  already  occupied  more 
space  than  I  intended,  I  must  now  leave  the  question  of  a  general 
whirlwind  rotation  in  this  and  other  tornadoes  to  the  candid  consider- 
ation of  impartial  inquirers. 
New  Yorky  July  12, 1842, 

*  Thb  ifl  not  uneommon  in  toniado6B|  and  if  eq)e6iAUy  noticad  in  the  aocooDt  of  tw« 
^^rombes**  which  are  given  m  Pooillet,  Elemens  de  Pbytiqae  et  de  M^t^orologie,  S  ^ 
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LIST  OF  AMERICAN  PATENTS   WHICH  ISSUED   IN  AUGUST,   1S41. 

With  Remarks  and  Exemplificaiiana  by  the  Editor. 


1.  For  an  improvement  in  the  Process  of  Distiiling;  Samuel  Oliver, 
Northampton  county,  Pennsylvania,  August  4. 

This  improvement,  the  patentee  says,  <<  consists  in  the  introduction 
of  wood  ashes,  lye,  or  potash,  or  either  of  them,  into  combination  with 
the  rye,  corn,  or  odier  grain,  after  it  has  been  mashed,  and  before  the 
process  of  fermentation  commences,  and  mixing  it  with  the  same  in 
the  proper  proportions." 

Claim. — <<  What  I  claim  as  my  Invention,  discovery  and  improve- 
ment,  and  desire  to  secure  by  letters  patent  is,  the  application  of  wood 
ashes,  lye,  or  potash,  to  the  processof  distillation  of  rye,  com,  or  other 
grain  into  whiskey,  or  alcohol,  for  the  purpose  of  retarding  the 
acetous  fermentation  and  increasing  the  yield,  using  the  specified 
quantities,  or  increasing  or  diminishing  them  as  circumstances  may 
require." 

2.  For  an  improvement  in  the  Handles  or  Tholes  of  Scythe  Snaths; 
Selah  W.  Fox  and  Arestes  Terry,  Bernardstown,  Franklin  county, 
Massachusetts,  August  4. 

Claim. — <<  We  claim  as  our  invention,  constructing  the  clamp  ring 
of  the  tholes  with  a  spring  washer  on  the  interior  of  the  same,  and 
combining  the  said  clamp  ring  with  a  shank  firmly  fixed  in  the  handles, 
and  having  a  male  screw  at  one  end  which  engages  with  a  corres- 
ponding female  screw  in  the  lower  and  conical  shaped  part  of  the 
clamp  ring,  the  whole  being  constructed  and  operating  together  in  the 
nianner  described  and  for  the  purpose  6f  firmly  confining  the  handle 
to  the  snath.  We  also  claim  forming  the  shank  which  is  inserted  in 
the  wooden  handle,  with  a  shoulder,  by  means  of  which  the  shoulder 
operates  to  press  the  collar  against  the  snath,  and  draws  the  clamp 
ring  down  upon  the  opposite  side  of  the  same,  independent  of  the 
wooden  part  of  the  handle,  the  whole  being  for  the  purpose  speci- 
fied." 


3.  For  an  improvement  in  the  Process  of  Hardening  Steel;  Perry 

Davis,  Fall  River,  Bristol  county,  Massachusetts,  August  4. 

The  method  of  hardening  steel  as  practiced  by  the  patentee  is  as 
follows.  ^^Instead  of  plunging  the  steel  to  be  hardened  into  cold 
water,  as  is  usual,  it  is  plunged  into  a  composition  of  borax,  oil,  and 
charcoal,  to  harden  it,  which  mode  of  hardening  renders  the  metal  mal- 
leable with  the  same  degree  of  hardness  that  was  obtained  by  the  old 
method;  so  that  the  metal,  after  being  hardened  in  this  way  can  be 
straightened  or  bent  without  any  danger  of  being  broken." 
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Claim. — ^<  What  I  daiOi  as  my  invention  and  which  I  desire  to  se- 
cure by  letters  patent  is  the  mode  of  hatdeniiig  steel  so  as  to  render 
it  flexible  by  means  of  the  composition  of  oil,  charcoal,  and  borax,  as 
set  forth.'* 

What  influence  the  above  described  mixture  can  exert  upon  the 
part  to  be  hardened,  we  are  at  a  loss  to  perceive,  and  apprehend  that 
the  method  frequently  practiced  of  using  oil  alone,  would  have  the 
same  efiect  with  the  compound  above  indicated.  We  have  been  in 
the  habit  of  hardening  steel,  and  know  of  many  devices  which  have 
been  resorted  to  for  the  purpose  of  communicating  toughness,  but  be- 
lieve them  all  to  be  founded  in  error.  The  less  rapid  the  cooling,  the 
less  will  be  the  hardness,  and,  of  course,  the  greater  the  toughness  of 
the  article  operated  upon. 


4.  For  an  improvement  in  Propelling  Boats;  Meredith  Mallary. 
Urbanna,  Steuben  county.  New  York,  August  4. 

There  is  to  be  a  common  water  wheel,  such  as  is  used  for  driving 
mills,  on  each  side  of  the  vessel,  or  boat,  immediately  in  the  rear  of 
the  ordinary  paddle  wheel,  and  the  shafts  of  the  two  sets  of  wheeb 
are  to  be  geared  together;  the  water  which  is  thrown  up  by  the  com- 
mon paddle  wheels  is  to  fall  into  the  buckets  of  the  water  wheels,  and 
is  there  to  lend  its  aid  in  the  business  of  propelling. 

Claim. — ^<Now  what  I  claim  as  my  invention  is  the  applying  the 
water  lifted  or  thrown  up  by  the  paddle  wheels  of  steam  boats  so  as 
to  produce  an  auxiliary  propelling  power,  in  the  manner  described, 
or  in  any  way  analogous  thereto." 

That  these  auxiliary  wheels  will  exert  some  influence  we  have  no 
doubt,  but  we  are  much  mistaken  if  they  do  not  prove  to  beloug 
to  the  class  of  consumers  only,  and  that  of  the  worst  iund,  as  they  will 
not  pay  for  what  they  devour. 


5.  For  an  Ornamental  Covering  for  Stove  Pipe  Flues;  Perry  Davis, 

Fall  River,  Bristol  county,  Massachusetts,  August  4. 

A  plate  is  to  be  attached  to  a  wall,  where  a  stove  pipe  is  to  be  insert- 
ed, with  a  hole  in  it  to  receive  the  end  of  such  pipe,  and  a  thin  plate 
moving  in  suitable  grooves,  is  to  slide  over  and  cover  the  hole,  for  the 
stove  pipe,  during  summer  when  the  stove  is  taken  down. 

Claim. — ^  I  do  not  claim  as  my  invention  the  construction  of  a  plate 
with  an  aperture  for  stove  pipes,  having  a  slide  to  cover  said  aperture; 
but  what  I  do  claim  as  my  invention  and  which  I  desire  to  secure  by 
letters  patent  is  constructing  the  perforated  plat«  with  a  coUar  aroiuid 
the  aperture  to  adapt  it  to  the  hole  made  by  the  stove  pipe,  in  com- 
bination with  the  slide  covering  said  aperture,  as  set  forth." 

In  the  whole  catalogue  of  things  patented  we  recollect  but  few  so 
little  worthy  of  the  broad  seal  as  the  foregoing,  and  we  are  truly  at  a 
loss  to  perceive  by  what  kind  of  logic  it  can  i^  made  to  appear  that 
a  sliding  cover  to  a  stove  pipe  hole  is  a  new  and  useful  invantioa 
There  must  have  been  some  sifigtdar  oversight,  or  obliquity  of  Waoo, 
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when  a  patent  traa  ordered  to  issue  for  such  a  common  and  valueless 
device. 


6.  For  improvements  in  the  Condenser  and  •/Apparatus  far  Supply^ 
ing  Steam  Boilers;  Joseph  Echols,  Columbus,  Muscogee  county', 
Georgia,  August  11. 

The  apparatus,  as  described,  for  supplying  boilers,  consists  of  a  re^ 
ceptacle,  commanicating  with  a  cistern  and  with  the  boiler,  by  means 
of  pipes  governed  by  a  four  way  cock  which  alternately  forms  a  con- 
nection  with  the  cistern,  from  which  to  receive  the  water,  and  then 
with  the  boiler  to  supply  it  with  the  water,  thus  received.  The  pipes 
forming  these  connections  are  narrow  and  high,  and  the  one  leading 
to  the  boiler  has  an  inclination  towards,  and  opens  into,  it,  above  the 
water  line.  Thus,  when  the  communication  between  the  boiler  and 
receptacle  is  open,  the  steam  from  the  former  passes  into  the  latter, 
and  from  this  the  water  runs  down  the  lower  incKned  surface  of  the 
tube  into  the  former.  The  cock  being  then  turned,  cuts  off  this  com- 
munication and  opens  it  with  the  reservoir,  which  allows  the  water 
to  run  into  the  receptacle  and  condense  the  steam  by  which  the  water 
was  expelled  in  the  previous  part  of  the  operation.  For  low  pressure 
engines,  it  is  said  that  the  top  of  the  reservoir  must  be  closed  and  a 
connection  formed  between  it  and  the  condenser. 

The  condenser  is  divided  into  two  compartments,  separated  by  a 
diaphragm  pierced  with  small  holes,  and  this  forms  a  connection  with 
a  cistern  of  cold  water  by  meatis  of  a  fourway  cock  and  receptacle  such 
as  are  employed  in  the  apparatus  for  supplying  water,  and  operates  in 
the  same  manner.  The  condenser  is  also  connected  with  the  cylinder 
of  the  engine,  and  is  provided  with  an  aperture  and  valve  for  the  dis- 
charge of  air  and  water.  The  water  after  passing  from  the  cistern  into 
the  receptacle  escapes  into  the  upper  division  of  the  condenser,  and 
percolating  through  the  perforations  in  the  diaphragm,  condenses  the 
steam.  The  air  is  forced  from  the  condeniSer  into  the  receptacle  by 
the  entering  water,  and  in  the  same  manner  from  the  receptacle  into 
the  cistern. 

Claim. — "What  I  claim  and  desire  to  secure  by  letters  patent  is, 
first,  the  manner  in  which  I  have  combined  and  arranged  the  said  cis- 
tern, receptacle,  the  said  four-way  cock,  and  the  boiler,  with  said  re- 
spective water  passages,  so  as  to  effect  the  object  of  dispensing  with 
force  pumps  (now  in  use  for  supplying  boilers)  and  of  giving  a  regular 
supply  of  water  to  the  boiler,  and  of  maintaining  it  at  the  same  and 
desired  height  at  all  times,  as  above  set  forth.  I  do  not  claim  the  use 
of  a  four-way  cock  (except  so  far  as  using  the  plug  of  the  same  with 
only  one  passage  through  it)  or  of  any  of  the  respective  parts  of  this 
apparatus  taken  individually,  but  I  do  claim  them  collectively  in  the 
particular  combination  described,  not  intending  by  this  claim  to  limit' 
myself  to  the  exact  form  and  manner  of  constructing  the  respective 
parts  aforesaid,  but  to  vary  them  as  I  may  find  expeidient  while  they 
remain  substantially  the  same,  as  herein  before  set  forth.  Secondly, 
I  daim  the  manner  in  wluoh  I  have  combined  and  arranged  the  fore- 
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going  described  apparatus  for  condensing  steam  and  for  disefaaiging 
a  portion  of  the  air  liberated  therefrom  without  the  employment  of  aa 
air  pump.  That  is  to  say,  I  claim  the  manner  in  which  I  have  com- 
bined  and  arranged  the  cold  water  cistern,  the  steam  receiver  or  coo- 
denser,  the  receptacle  and  the  four-way  cock,  so  as  effect  the  coDden- 
sation  of  steam  and  of  discharging  a  portion,  at  least,  and  in  some 
situations  nearly  all,  the  air  from  said  receiver  or  condenser  through 
the  said  receptacle  and  cock  substantially  as  herein  described." 


7.  For  an  improvement  in  the  manner  of  constructing  Furnaces  for 

Warming  Apartments,  and  for  Cooking;  William  A.  Shepherd^ 

Waterville,  Kennebec  county,  Maine,  August  11. 

Claim. — ^<  What  I  claim  as  my  invention  is  the  aianner  set  forth  of 
arranging  an  air  heating  and  cooking  apparatus,  by  surroimding  the 
interior  of  an  air  beating  stove,  by  ranges  of  tubes,  within  which  the 
air  is  to  be  heated,  and  thence  conveyed  so  as  to  pass  around  an  oveiu 
or  other  cooking  instrument,  and  subsequently  into  any  apartment 
where  heated  air  is  required.''  The  particular  arrangement  of  this 
apparatus  could  not  readily  be  made  known  without  a  drawing,  and 
this  we  do  not  think  it  worth  while  to  give. 


S.  For  an  improvement  in  Cabooses  or  Cooking  Stoves;  LoftisWood, 
New  York  city,  August  11. 

In  this  stove  there  are  two  ovens,  between  and  towards  the  upper 
part  of  which  is  the  fire  chamber,  with  an  ash  pit  below.  The  grate 
bars  below  the  fire  are  made  hollow  and  open  into  each  of  the  ovens, 
the  side  plate  of  each  oven,  towards  the  fire  chamber,  being  pierced 
to  receive  each  grate  bar.  The  bars  are  pierced  with  holes  on  their 
under  sides  to  receive  air  from  the  ash  pit,  which  passes  through  them^ 
and  enters  the  ovens  highly  heated. 

The  bottom  plates  of  the  ovens  are  made  to  lift  out,  to  give  free  ad- 
mission to  the  flues  beneath  them.  There  is  above  this  bottom  plate 
a  sliding,  or  false,  bottom,  which  is  usually  made  of  open  work,  and 
has  a  rack  on  the  underside  into  which  a  pinion  works,  for  the  pur- 
pose of  sliding  this  false  bottom  in  and  out,  together  with  the  articles 
upon  it  which  are  to  be  baked. 

Claim. — ^<*What  I  claim  therein  as  new,  and  desire  to  secure  by  let- 
ters patent,  is  the  manner  of  combining  the  two  ovens,  the  fire  cham- 
ber between  them,  and  the  hollow  grate  bars,  through  each  of  which 
a  current  of  heated  air  is  admitted  into  each  of  the  ovens,  in  the  man- 
ner described.  I  also  claim  the  false,  or  sliding,  oven  bottoms,  baring 
sacks  on  their  lower  sides  into  which  pinions  mash,  by  which  said  bot- 
toms are  to  be  moved  in  and  out  by  a  combination  and  arrangement 
of  parts,  as  set  forth." 

9.  For  an  improvement  in  the  fVind  Mill;  Perry  Davis,  Fall  Bxw, 
Bristol  county,  Massachusetts,  August  11.    .  ^ 
This  patent  is  taken  for  a  modification  of  the  cmiioaiy  vercioal  wind 
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mill)  with  ioclined  saUs^  or  vanes.  The  shaft  of  the  wind  wheel  has 
its  bearings  in  the  upper  part  of  a  tower,  which  rests,  and  turns,  on 
a  circular  railway ,  and  on  a  hollow  shaft  attached  to  the  main  framing. 
A  solid  shaft  passes  through  the  hollow  shaft  of  the  tower  and  is 
made  to  revolve  by  a  crown  wheel  on  the  shaft  of  the  wind  wheel ;  and 
from  its  lower  end  motion  is  communicated  to  any  kind  of  machinery 
to  be  driven.  The  lower  inner  edge  of  the  tower  is  provided  with  cc^ 
into  which  the  teeth  of  a  pinion,  on  the  end  of  a  vertical  shaft,  take  for 
the  purpose  of  turning  it.  This  last  mentioned  shaft  is  connected  with 
a  centrifugal  regulator,  or  governpr,  the  balls  of  which  are  operated 
on  by  a  sliding  clutch  that  clutches  either  of  two  bevel  pinions  on  its 
shaft  so  that  when  the  mill  runs  too  fast  the  bails  are  thrown  out  so 
iar  as  to  clutch  the  upper  wheel,  and  thus  to  turn  the  tower,  and  the 
wind  wheel,  from  the  wind;  and  when  it  runs  too  slowly,  the  balls  fall, 
and  clutch  the  lower  wheel  which  turns  the  wind  wheel  to  the  wind. 

Claim. — ^^<  What  I  claim  as  my  invention,  and  which  I  desire  to  se» 
cure  by  letters  patent  is,  the  manner  in  which  the  movable  tower  is 
combined  with  the  hollow  stationary  shaft,  and  main  shaft  of  the  ma- 
chine, by  making  the  hollow  shaft  stationary  upon  the  frame  as  set 
forth,  and  causing  the  tower  to  rev<rive  upon  it,  and  combining  the 
main  shaft  with  the  above  arrangement  by  passing  it  through  the  hoi* 
low  shaft  in  the  manner  described.^' 

The  second  section  of  the  claim  is  omitted,  as  it  refers  to,  and  would 
not  be  understood,  without  the  drawings;  it  is,  however,  confined  to 
the  mode  of  regulating  the  position  of  the  wheel  in  relation  to  the 
wind  by  means  of  the  slide  and  clutch  attached  to  the  arms  of  the  re- 
gulator, and  clutching  alternately  the  upper  and  lower  wheelsin  com- 
bination with  the  cog  rim,  on  the  tower. 


10»  For  an  improvement  in  the  Cooking  Stove;  Samuel  L..  Chase, 
Woodstock,  Windsor  county,  Vermont,  August  11. 

The  patent  of  which  this  is  a  reissue,  was  granted  on  the  25th  of 
September,  1840,  and  is  noticed  in  vol.  ii  of  the  third  series  of  this 
Journal,  page  345,  to  which  the  reader  is  referred  for  an  explanation 
of  its  general  characteristics.  By  comparing  the  following  claim  of 
the  amended  specification  with  the  original,  the  reader  will  perceive 
the  emendations  which  have  been  made  in  the  patent. 

Claim. — ^< Having  thus  fully  described  the  nature  of  my  improve- 
ment, and  shown  how  the  same  is  carried  into  operation,  and  having 
in  so  doing  shown  and  described  many  parts  and  devices,  of  which  I 
do  not  elahn  to  be  the  inventor,  I  now  proceed  to  state  what  I  do 
claim,  and  denre  to  secure  by  letters  patent,  viz,,  first,  the  manner  in 
which  I  have  combined  and  arranged  the  flues,  including  the  rarefier, 
as  set  forth,  that  is  to  say,  the  admitting  the  heated  air  from  the  fire 
chamber  into  the  flue  between  the  upper  and  the  lower  oveus;  con- 
ducting it  thence  through  the  flue  at  one  end  of  the  flue  under  the 
lower  oven,  thence  into  the  rarefying  flue  under  the  fire  chamber, 
and  thence  into  the  exit  pipe,  all  substantially  as  herein  made  known, 
and  lepfeaented.  Seccmdiy,  I  claim,  it)  combination,  the  arrangement 
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of  the  lespeetLYe  parts  «f  the  hearth  for  broilins^  and  odwr  oooloag 
operations,  which  arrangement  conasts  of  the  siuikea  health,  fmoiah- 
ed  with  the  Imrs  and  openings  for  the  admission  of  air,  the  swinging 
hearth,  and  the  fine  formed  by  the  notch  in  said  hearth,  and  the  8lop> 
ing  projection  at  the  lower  edge  of  the  fninaee  door,  or  oo  the  swing- 
ing hearth.  I  also  claim  the  swinging  hearth  in  combinatioa  wilh 
the  sunken  hearth,  whether  the  said  swinging  hearth  be  made  in  one  or 
in  two  parts,  sueh  swinging  hearth  constituting,  when  dosed,  the  top 
or  cover  of  the  sunk  hearth,  and  being  provided  with  boiler  holes  anrt 
otherwise  constructed  and  arranged  as  set  forth.'' 


11.  For  improvements  in  the  Cooking  Siove  mveoted  by  Sfunoel  I* 
Chase,  Woodstock,  Windsor  county >  Vermont,  August  11. 
This  patent  is  for  improvements  in  the  stove  noticed  in  the  foiego- 
ing  article,  and,  in  the  improved  form,  the  sunk  hearth,  which  is  oaver- 
ed  by  the  swinging  hearth,  is  provided  with  grate  bars  near  the  bot- 
tom and  the  whole  space  is  divided  into  two  compartments  by  a  par- 
tition, above  and  below  the  grate.  A  small  draught  hole  is  provided 
at  each  end.  There  are  two  ovens  in  this  stove,  one  above  the  other, 
and  back  of  the  fire  chamber,  the  flues  passing  over,  under,  and  up 
the  ends  of  each.  There  is  one  draught  hole  that  enters  irom  the  fire 
chamber  into  the  floe  under  the  bottom  of  the  lower  oven,  the  draught 
dividing  and  passing  up  the  two  side  floes,  and  over  the  top  oven  to 
the  exit  pipe,  and  three  other  draught  holes  that  enter  from  the  upper 
part  of  the  &e  chamber  into  the  flue  between  the  two  ovens,  the  two 
outside  ones  opening  partly  into  the  vertical  side  flues,  and  being  pro- 
vided with  dampers  to  regulate  the  draught. 

Claim. — ^^What  I  daim  is,  first,  the  dividing  the  sunken  hearth  into 
two  comparto^nts,  below  the  grate  bars,  in  combination  with  a  stove 
having  a  swinging  hearth,  and  a  draught  space  below  the  projections 
on  said  swinging  hearth,  in  the  manner  ana  fixr  the  purpose  described. 
I  also  claim  the  manner  in  which  I  have  arranged  and  combined  the 
flues,  and  the  four  spaces,  or  openings,  leading  into  them  from  the  fiie 
chamber;;  the  whole  being  constructed, governed^ and  operating  asset 
fcrth.'^ 


12.  For  a  Locomotive  BaUeryfor  Harbor  D^tiee;J?fOi«fex  Martin, 
Philadefphia,  Pennsylvania,  August  11. 

The  patentee  proposes  to^  make  use  of  common  steamboats  in  time 
of  war  for  the  defence  ef  harbors,  &c.,.  by  surromnding  theA  with 
double  or  single  floating  batteries  which  are  to  form  a  hollow  sqnaie. 
These  batteries  are  te  consMt  of  two  parts,  which  may  be  separated 
to  receive  the  beat^  oi  beats,  and  are  then  to  be  biXMigbl  together  and 
made  fast 

Claim. — ^What  I  claim  as  my  invention,,  anol  desire  le^  secure  by 
letters  patent,  is  the  conversim  of  oub  commoa  sleemboats  into  ioeo- 
motive  batteries,  for  the  protectioa  of  our  harbors^  cities,  villages,  &&, 
by  securing  the  steembeati^  in  part  or  in  whole,,  in  an  encasement. 
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single  or  douUe,  nifficieiit  Co  prolecC  them  fiom  injury, in  manner  sub- 
stantially as  herein  described.'^ 


1 9.  For  an  improvement  in  Staves;  Thomas  M.  Jones,  Boston,  Mas- 
sachusetts, now  residing  near  Birmingham,  England,  August  11. 

The  improved  stove  is  represented  as  being  made  cylindrical,  and 
having  a  cylindrical  ease,  or  cap,  surrounding  and  revolvitigonit,and 
resting  on  a  ledge  or  flanch  projecting  all  around  the  body  of  the  stove 
at  any  height  below  the  fire  chamber.  Instead  of  a  door  for  supply- 
ing the  fuel,  a  hole  of  sufficient  size  is  cut  in  the  body,  or  cylinder,  of 
the  stove,  and  through  the  outer  casing,  so  that  by  revc^ihg  one  on 
the  other  the  opening  in  Ifae  body  of  the  stove  may  be  opened  or 
closed  at  pleasure. 

Claim. — ^^What  I  claim  as  my  invention  is  a  stove  without  doors 
having  an  internal  vessel  with  a  lateral  opening  for  the  admission  of 
fuel  connected  with  a  movable  or  revolving  external  case  that  covers 
the  whole, or  any  required  portion,  of  the  internal  vesseW-whieh  exter- 
nal case  has  a  lateral  aperture  corresponding  us  that  of  the  inner 
vessel  and  is  so  adjustable  that  as  it  revolves  more  or  less  it  may  shut 
off  either  the  whole,  or  none,  or  any  part,  of  the  lateral  opening  of  the 
internal  vesseL^^ 


14.  For  a  method  of  Attacking  Buttons  to  Garments;  Henry  S. 
Poole,  Boston,  Massachusetts,  August  11. 

In  the  first  place  a  metallic  eyelet  is^  made  fast  to  the  cloth  in  the 
usual  way,  and  the  button,  which  is  made  with  a  hollow  cylindrical 
metallic  shank,  is  rivetted  on  to  the  eyelet  by  means  of  a  punch. 

Claim. — ^  I  claim  as  my  improvement  and  asdc  a  patent  for  the  mode 
of  fastening  the  button  to  the  cloth  by  means  of  a  metallic  rivet  at- 
tached to  the  shank  of  the  biUton  and  fastened  oo  a  metodlie,  or  other, 
eyelet,  as  set  forth.^^ 


15.  For  an  improvement  in  the  Smut  Machine  for  Cleaning  Grain; 
Jonas  Nolt,  West  Hempfield  township,  Lancaster  county,  Pennsyl- 
vania, August  11. 

The  grain  to  be  cleaned  is  to  fall  from  the  hopper  into  a  shoe  from 
which  it  is  discharged  on  to  a  fall  board,  that  is  suspended  by  straps 
in  an  inclined  position,  its  lowermost  part  being  one  of  its:  corners; 
and  the  corner  nearest  the  opening  of  the  shoe  wbete  the  grain  is  dis- 
charged on  to  it,  being  the  next  highest.  The  wind  board  of  the  fan, 
which  is  of  the  usual  construction,  directs  the  wind  at  an  inclination 
downwards,  so  as  to  impinge  upon  the  fall  board  a  little  within  the 
lowest  edge,  the  design  of  which  is  that  a^  the  heavy  grains  of  wheal 
are  rolling  towards  the  lowest  comer,  the  light  smut  balls  may  be 
blown  off  over  the  upper  edge  of  the  board.  The  shoe  and  the  fiill 
board  receive  a  shaking  motion  in  the  usual  manner  of  shaking  the 
sAoe  of  winnowing  mills. 
Claim.---^  What  I  claim  as  my  inventioii,  and  desire  to  secure  by 
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letters  patent,  is  die  manner  in  which  the  fall  boaidi  the  hopper,  the 
shoe,  and  the  board  for  directing  the  current  of  air  upon  the  grain  are 
combined  together — ^that  is  to  say,  the  arranging  the  hopper  and  shoe 
over  the  lower  end  of  the  wind  bomrd,  and  inclining  the  fall  board  on 
its  inner  side  and  one  end  so  as  to  allow  the  -grain  to  cross  the  cur- 
rent of  air,  the  whole  being  constructed  and  operating  substantially  as 
set  forth." 


16.  For  an  improvement  in  the  machine  for  Ckaning  Rice;  Daniel 

H.  Southworth;  Little  Falls,. Herkimer  county,  New  York,  Aug.  1£. 

A  patent  was  granted  to  Mr.  Southworth  on  the  2aid  ot  August, 
1838,  for  a  rice  cleaning  machine,  and  i»  noticed  in  y6L  xxiv  of  this 
journal,  second  series,  page  93,  to  which  patent  the  present  in^iove- 
ment  is  added. 

In  the  original  machine,  at  the  upper  end  of  the  revolving  beaters 
there  was  a  cast  iron  conical  rubber,  which,  in  connexion  with  the 
outer  case,  rubbed  the  grain  before  it  passed  down  to  be  acted  upoa 
by  the  beaters,  and  in  the  present  improved  form  this  oooical  rubber 
is  covered  with  eard  teeth. 

Claim. — <<What  I  claim  as  new  and  desire  to  secure  by  letteis 
patent  is  the  employment  of  a  conical  rubber  of  card  teetli,  or  elastic 
wire  points,  in  the  place  of  my  cast  iron  conical  rubber,  as  described 
in  my  original  patent;  and  this  I  claim  whether  said  card  teeth,  or 
elastic  wire  points,  be  made  to  act  upon  the  grain  against  the  rough 
interior  of  the  outer  cone,  or  shell,  or  against  the  same  part  lined  with 
wire  teeth,  or  points,  as  set  forth.*' 


17.  For  improvements  in  the  Hydrostatic  Press  for  Pressing  Cot- 
torif  ^c;  John  Houpt,  Forkland,  Green  county,  Alabama,  Aug.  21. 

The  follower  of  this  press  is  below  the  bed,  hence,  in  the  operation 
of  pressing,  it  is  forced  upwards;  and  to  insure  its  parallelism  with 
the  bed  during  its  action,  there  is  a  connecting  rod,  jointed  at  each 
end  of  it,  which  rods  extends  upwards  and  are  jointed  to  the  ends  of 
two  levers,  which  two  levers  have  their  fulcra  in  the  cap  of  the  press, 
their  inner  ends  being  comiected  together  by  a  jointed  link! 

The  second  improvement  is  in  the  employing  of  an  air  vessel  with 
a  large  force  pump  to  be  used  in  the  commencement  of  the  operatioa 
of  pressing,  and  before  great  force  is  required;  the  latter  part  of  the 
pressing  is  to  be  eflected  with  a  small  pump  without  the  air  vessel 

Claim. — ^<«  What  I  claim  is,  first,  the  manner  of  combining  the  foU 
lower  of  the  press  with  its  head,  or  cap  piece,  by  means  of  Iwo  lever 
beams,  and  their  connecting  rods,  arranged  and  operating  in  the  man- 
ner, and  for  the  purpose,  set  forth;  and,  secondly,  I  claim  the  combinini' 
with  the  force  pump  of  the  hydrostatic  press  an  air  chamber,,  the  air 
in  which  shall  be  compressed  in  proportion  to  the  force  with  which 
the  press  is  operating,  and  in  such  manner  as  that  it  shall,  by^  its  reac- 
ting .  gradually  diminish  the  quantity  of  water  raised  from  the  wkt- 
d  thus  graduate  the  action  preparatory  to  the  operation  of  a 
or  DMre  powerful  force  pump,  as  herein  made  known.^ 
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18.  For  an  improvemeDt  in  MiU  Stones;  Pendleton  Cheek,  Flat  Rock, 
Henry  county,  Georgia,  August  21. 

The  improyed  mill  stones  are  to  have  furrows  cut  6n  their  faces  of 
sufficient  depth  to  admit  of  a  free  current  of  air,  to  keep  the  flour  or 
meal  cool;  this  constitutes  the  whole  novelty,  if  novelty  it  be. 

Claim. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  cutting  of  ventiducts,  or  ventilators,  in  mill  stones, 
which  will  admit  the  free  circulation  of  the  air  between  the  runner 
and  bed  stone,  thereby  keeping  them  cool  and  free  from  heating,  burn* 
ing,  or  killing  the  meal  or  flour  in  the  act  of  grinding,  using  for  that 
purpose  any  ventiducts,  ventilators,  or  narrow  deep  furrows,  as  des- 
cribed." 


1 9.  For  an  improvement  in  Venetian  Shutters  or  Blinds;  John  Hamp- 
son,  New  Orleans,  Louisiana,  August  21. 

The  device  which  is  the  subject  of  this  patent  is  intended  to  regu- 
late the  turning  of  the  slats  of  the  blind;  to  retain  them  in  any  posi- 
tion, and  to  prevent  them  from  rattling  when  used  in  carriages,  rail- 
road cars,  &c. 

In  the  grooved  cheeks  which  receive  the  ends  of  the  slats,  there  is 
arranged  a  set  of  springs  which  press  a  narrow  strip  against  the  ends 
of  the  slats  and  thus  keep  them  in  place. 

Claim. — ^«What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  herein  described  of  preventing  the  slats 
from  rattling,  and  retaining  them  in  any  position  in  which  they  are 
placed  by  means  of  the  movable  strip  pressed  up  by  springs,  or  other 
other  elastic  substance,  as  described." 


20.  For  an  improvement  on  the  Steelyard;  Eli  Wiflemm,  Leesburg, 
Carroll  county,  Ohio,  August  21. 

The  fulcrum  pins,  or  knife  edges,  that  receive  the  loops  of  the  hooks, 
in  the  improved  instrument,  are  attached  to  rings  that  turn  on  the  steel- 
yard, or  lever,  instead  of  being  attached  to  the  steelyard  itsel£  These 
rings  are  retained  in  their  places  lengthwise  by  means  of  flanches,  or 
other  known  means.  Instead  of  being  made  flat  and  having  only  one 
or  two  edges  notched  and  graduated  to  receive  weights,  as  in  the  com- 
mon steelyard,  this  instrument  is  to  be  made  square,  and  is  graduated 
and  notched  on  three  sides  to  receive  the  weights,  by  which  the 
capacity  of  the  apparatus  is  increased;  either  of  the  notched  angles, 
may  be  turned  uppermost. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  revolving  fulcrums  to  steelyards 
and  balances,  by  means  of  which  the  same  steelvard,  or  balance,  may 
be  made  to  weigh  any  quantity  snuill  or  great" 
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21.  For  an  improVeumit  ia  the  machine  for  Bmmng  mad  Momng 
Buildings;  Lewis  Pullman,  Portland,  Chatauque  conoty.  New 
York,  Ai;^8t  21. 

The  trucks  which  are  to  be  employed  for  removing  houses  are  to 
consist  of  an  axle  having  a  bolster  provided  with  a  pivot,  on  which 
the  body  to  be  moved  rests,  the  trucks  are  to  be  furnished  with  holes, 
or  mortises,  in  their  peripheries  to  receive  hand  spikes  by  which  they 
are  to  be  turned.  The  apparatus  for  raising  a  building,  &c.,  consi^ 
of  a  frame  in  which  there  is  a  screw  that  works  a  sliding  nut,  and  from 
this  nnt  are  suspended  hooks  to  catch  on  to  the  lower  part  of  the  house. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  pivot  and  bolster  referred  to, 
with  the  truck  employed,  for  removing  buildiugs  and  other  weights, 
consisting  of  an  axle  and  wheels  having  mortises  on  their  peripheries 
to  which  levers  are  adapted  for  nioving  them.  Also  in  combinatioQ 
with  said  truck,  the  screw  having  a  movable  nut,  with  hooks  attached 
to  it,  for  raising  baildings,  as  described/' 


22.  For  an  improvement  in  the  Moulds  for  pressing  Glass;  Hiram 
Dillaway,  Boston,  Massachusetts,  August  21. 

This  improvement  in  the  mode  of  pressing  glass  consists  in  making 
that  part  of  the  mould,  or  moulds,  which  forms  the  inside  of  the  mould, 
to  communicate  with  a  reservoir  containing  a  large  body  of  the  melt- 
ed glass,  so  that  the  pressure  shall  be  applied  to  the  said  large  mass. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  formation  of  the  mould  for  pressing  glass  in  such 
a  manner  that  the  hollow  form,  or  forms,  into  which  the  articles  to  be 
manufactured  or  pressed  shall  communicate  with  a  larger  fountain 
filled  with  melted  glass,  so  that  the  forms  may  be  filled  by  pressure 
applied  to  the  mass  of  melted  gjlass  iji  the  foantaio.'' 


23.  FcNT  improvements  in  the  Cut-off  Valves  of  Steam  Sngitm; 

Horatio  Allen,  New  York  city,  August  21. 

The  patent  here  named  was  granted  for  improvements  on  the  cut- 
off valves  patented  by  Isaac  Adams,  on  the  17th  of  May,  1838,  and 
noticed  in  this  journal,  vol.  xxiii,  second  series,  page  237,  to  which 
the  reader  is  referred  for  a  description  of  the  original ;  which  will  ena- 
ble him  fully  to  understand  the  following  claims,  viz. 

« What  I  claim  in  a  patent  for  an  adjustable  cut-off  is  as  follows: 
1st  I  claim  the  combination  of  two  independent  cut-off  slides,  adjus- 
table on  the  same  rod,  to  be  used  instead  of  the  single  cut-off  slide  as 
employed  in  the  combination  patented  by  Isaac  Adams,  May,  183S, 
the  two  acting  on  top  of  the  slide  valve  with  apertures,  as  described 
in  said  patent,  but  I  do  not  claim  the  slide  valve  with  apertures;  and 
consequently  this  part  of  my  adjustable  cut<off>  is  for  aa  improve- 
ment on  Adams'  cut-off,  whereby  his  cut-off  is  made  an  adjuslablt 
cut-off. 

^Snd.  I  claim  the  arrangement  herein  denominated  cut-off,  with  fixed 
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seats  and  adjustable  slides  urherein  two  independent  cut*off  slides  are 
combined  with  two  fixed  seats,  one  for  each  end  of  the  cylinder,  and 
each  containing  an  opening  for  the  passage  of  steam  to  its  respective 
end;  said  slides  being  adjustable  on  the  rod  carrying  them,  and  driven 
by  an  eccentric,  or  cam,  on  the  engine  shaft,  or  by  the  reciprocating 
motion  of  the  cross  bead  suitably  reduced,  all  as  described. 

'<3rd.  I  claim  the  manner  in  which  the  two  cut-off  slides  are  made 
simultaneously  acy ustable  by  means  of  right  and  left  hand  screws  on 
the  rod  carrying  them,  as  described. 

«  4th.  I  claim  the  arrangement  and  combination  for  turning  the  rod 
carrying  the  slides,  by  means  of  a  nut,  or  cog  wheel,  through  the  axle 
of  which  the  rod  passes,  and  is  free  to  have  a  reciprocating  motion 
lengthwise,  but  with  which  the  rod  must  turn  when  the  nut,  or  wheel, 
is  turned,  as  described. 

<'6th.  I  claim  the  arrangement  herein  denominated  <<  cut-off  with 
adjustable  seats,''  wherein  a  cutoff  slide,  or  two  cutoff  slides,  on  the 
same  rod  are  combined  witfi  two  adjustable  seats,  one  for  each  end  of 
the  cylinder,  and  each  containing  an  opening  for  the  passage  of  steam  to 
its  respective  end.  The  cut-off  slide,  or  slides,  being  permanently  attach- 
ed to  the  rod  carrying  thetn,  and  driven  by  a  cam,  or  eccentric,  on  the 
engine  shaft,  or  by  the  reciprocating  motion  of  the  cross  head  of  the 
piston,  suitably  reduced  for  the  required  movement  of  the  slides,  and 
the  seats  being  simultaneously  adjusted  by  levers  from  a  common 
shaft,  or  by  a  pinion  acting  on  a  mck  from  each  seat  or  by  the  action 
of  right  and  left  handed  screws  or  a  rod  passing  through  and  carrying 
both  seats,  as  described.'^ 


24.  For  a  method  of  Preventing  the  Wheels  of  Locomotives  from 
Sliding  on  Railroads;  Jordan  L.  Mott,  New  York  city,  August  28. 
(See  specification,  vol.  ii,  3rd  series,  p.  348.) 


25.  For  an  improvement  in  the  Spring  Seats  of  Riding  Saddles; 

Thoihas  Mardock,  Liberty,  Union  county,  Indiana,  August  28. 

The  claim  in  this  patent  is  confined  to  the  peculiar  mode  of  affix- 
ing and  forming  the  spiral  spring,  called  by  the  patentee  the  <^jews» 
harp  spiral  spring,"  and  which  is  made  out  of  a  single  piece  of  wire; 
but  the  formation  of  it  could  not  well  be  understood  without  drawings, 
and  these  we  deem  it  unnecessary  to  give.  In  this  as  in  other  spring 
saddles,  one  end  of  the  spring  is  attached  to  the  pummel,  and  the  other 
to  the  web  which  is  secured  to  the  cantle  of  the  saddle  tree.  The 
spring  is  easily  constructed,  at  little  cost,  and  will,  no  doubt,  operate 
well. 


26.  For  a  machine  for  F<?&fif^an£fj9fea^tm9^*C/So/A;  Joel  Spalding, 
Morristown,  La  Moille  county,  Vermont,  August  28. 

The  cloth  to  be  folded  by  the  above  named  machine,  is  first  wound 
on  to  a  roller  which  is  placed  in  bearings  in  the  upper  part  of  the  frame, 
fxom  thenee  it  is  brought  down  to  a  table,  or  bed  piece,  provided  with 
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two  hinged  retaining  bars,  one  at  each  end,  under  which  the  dothias 
it  is  folded,  is  caught  and  held,  alternately  at  opposite  ends.  T^re 
are  two  folding  boards,  one  at  each  end,  and  which  are  hinged  to 
pendulous  levers.  The  end  of  the  cloth  being  secured  under  one  of 
the  retaining  bars,  the  edge  of  the  folding  board,  on  that  side^  is  press- 
ed against  it,  and  pushes  it  across  the  table  to  the  other  retaining  bar, 
which  is  lifted  up  to  receive,  catch,  and  retain  the  cloth,  whilst  the 
folding  board  on  the  other  side  performs  the  same  operation.  The 
pendulous  levers,  to  which  the  folding  boards  are  attached,  are  so  coa- 
nect^  together  as  that  whilst  one  board  is  folding  the  doth  the  other 
is  being  prepared  for  the  returning  operation. 

Claim. — ^  I  shall  claim  spreading  and  folding  the  cloth  upon  the 
surface  of  the  table,  or  bed  piece,  in  regular  layers  of  equal  iej^g:ttiSy 
as  described,  by  means  of  the  above  described  arrangement  of  folding 
boards,  having  a  reciprocating  motion,  in  combination  with  the  re- 
taining bars,  operated  by  said  folding  boards,  through  the  interven- 
tion of  the  lifters  and  levers,  the  whole  being  constructed  as  described.'' 


27.  For  an  improvement  in  the  Mortise  Latch  for  Doors,  Carnages, 
&c.  &C.;  Leonard  Foster,  Boston,  Massachusetts,  August  26. 
The  bolt  of  this  latch  has  a  long  slot  towards  its  inner  end,  which 
fits  into  the  square  spindle  of  the  knobs,  so  that  it  can  slide  on  it,  aod 
its  outer  end  be  lifted  up  by  turning  the  knobs.    There  is  a  thumb 
knob  attached  to  this  bolt  on  its  inner  side,  the  shank  of  which  plays 
loosely  in  a  mortise  in  that  part  of  the  door  through  which  it  passes, 
the  lower  edge  of  the  said  mortise  being  provided  with  two  or  three 
notches  into  which  the  shank  of  this  knob  fits.    By  this  arrangement 
it  will  be  perceived  that  by  lifting  the  shank  of  this  thumb  knob  out 
of  one  of  these  notches  and  pushing  it,  (together  with  the  bolt,)  to  the 
second  or  third  notch,  the  outer  end  of  the  bolt  is  pushed  into  the  hasp 
on  the  jamb  of  the  door,  and  thus  locked.    And  there  being  no  cor- 
responding knob  on  the  outside  it  cannot  be  unlocked,  or  lifted  out  oi 
the  notch,  except  by  a  key,  which  acts  upon  it  in  the  usual  way ;  the 
shank  of  the  small  knob  and  the  notches  in  the  mortise  answering  the 
purpose  of  the  common  tumbler. 

Claim. — ^<<  What  I  claim  as  new  in  my  improved  trinity  mortise  loct 
is  the  manner  in  which  I  have  arranged  and  combined  the  respective 
jparts  thereof  so  as  to  cause  it  to  answer  the  triple  purpose  of  a  latch, 
a  bolt,  and  a  lock;  that  is  to  say,  I  claim  the  forming  of  the  latch  bolt 
with  a  slot,  or  mortise,  through  it  to  admit  of  its  sliding  back  and  forth 
upon  the  square  shank  of  the  knobs,  or  handles,  whilst  it  is  capable 
of  being  raised  as  a  latch  by  said  handles,  and  this  I  claim  in  combi- 
nation with  the  arrangement  by  which  the  thmnb  knob  is  connected 
with  the  latch  bolt,  on  the  inner  side  of  the  door,  the  shank  of  which 
knob  is  made  to  operate  in  an  opening  substantially  like  that  descrih* 
ed;  and  is  so  constructed,  also,  as  to  be  operated  on  by  a  key  oo  the 
outer  side  of  the  door,  in  the  manner  descrit>ed;  the  catch,  mortises, 
and  other  parts,  being  likewise  arranged  and  operating  substantially 
in  the  manner  described.  I  claim,  also,  the  mode  of  applying  the  said 
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latch  bok  to  slidi])g  doors  by  modifying  the  same  to  adapt  it  to  this 
purpose.^^ 


2S.  For  an  improvement  in  the  Caboase,  or  cooking  Stove;  Michael 
Rocher,  city  of  Nantes,  in  the  kingdom  of  France,  August  28. 
The  object  of  this  improvement  is  to  adapt  the  caboose  used  on 
board  of  ships,  or  other  vessels,  to  the  purpose  of  distilling  salt  water. 
The  caboose  is  divided,  by  a  diaphragm,  into  two  compartments,  an 
upper  and  a  lower;  the  lower  one  contains  the  fire  chamber  and 
oven,  which  are  surrounded  by  the  salt  water  chamber,  extending  all 
around  and  over  them,  and  the  upper  compartment  forms  a  steam 
chamber,  into  which  the  kettles,  &c.,  for  cooking  extend.  A  tube 
rises  from  the  middle  of  the  diaphragm  to  a  considerable  height  in  the 
steam  chamber  to  convey  the  steam  from  the  salt  water  compartment 
to  the  steam  chamber,  from  which  it  is  conducted  by  a  pipe  to  the  re^ 
frigerator,  in  which  there  is  nothing  peculiar. 

Claim. — ^'^What  I  claim  as  constituting  my  invention,  and  which  I 
desire  to  secure  by  letters  patent,  is  the  dividing  of  the  caboose,  or 
cooking  apparatus,  into  two  compartments,  the  uppermost  of  which  is 
to  constitute  a  steam  chamber,  which  is  separated  from  the  lower 
compartment,  ot  boiler,  by  the  diaphragm,  or  bottom,  the  two  parts 
being  combined  with  each  other  and  with  the  condenser,  substantially 
in  the  manner  and  for  the  purpose  set  forth." 


29.  For  a  Seff-aciing  Feeder,  for  Suppling  Steam  Boilers;  Ethan 
Campbell,  city  of  New  York,  August  28. 

In  tliis  feeder  the  supply  of  water  to  the  boiler  is  regulated  by  two  . 
floats,  one  in  the  boiler  and  the  other  in  a  feeding  cylinder,  or  reser- 
voir. The  upper  part  of  the  boiler  communicates  with  the  upper  part 
of  the  feeding  cylinder  by  a  pipe  governed  by  a  valve,  connected  with 
the  rod  of  the  float  in  the  feeding  cylinder,  for  the  purpose  of  admit- 
ting the  steam  to  press  on  the  top  of  the  water  therein.  The  stem  of 
this  float  is  also  in  connexion  with  another  valve  which  regulates  the 
admission  of  water  to  the  feeding  cylinder,  which  is  connected 
with  the  boiler  below  the  water  line,  by  means  of  a  pipe  provided 
with  two  lifting,  conical  valves,  one  of  which  is  operated  by  a  lever 
that  is  attached  to  the  stem  of  the  float  in  the  boiler.  When  the  reser- 
voir has  a  sufficient  supply  of  water,  the  float  is  borne  up  in  it,  which 
keeps  the  valve  in  the  supply  pipe  closed,  and  that  in  the  steam 
pipe  open,  thus  admitting  and  equalizing  the  pressure  of  the  steam  on 
the  water  in  the  two  vessels.  In  this  condition  the  apparatus  is  in 
readiness  to  supply  water  to  the  boiler  when  it  becomes  necessary. 
When  the  water  in  the  boiler  sinks  too  low,  the  float  following  it,  the 
valve  in  connexion  with  this  float  is  opened,  and  as  the  other  valve 
in  the  same  pipe  opens  upwards,  the  head  of  water  in  the  reservoir 
being  higher  than  in  the  boiler,  and  the  steam  prdissing  equally  on 
both,  this  valve  is  opened  and  the  water  flows  into  the  boiler  until  it 
reaches  the  level  of  the  water  in  the  reservoir  which  closes  the  valves 
and  stops  the  supply;  and  the  discharge  of  the  water  from  the  reser- 
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voir  causes  the  float  therein  to  sink,  and  to  close  the  valve  in  the  steam 
pipe  and  open  the  one  in  the  supplying  pipe. 

The  claim  is  to  the  mode  of  combining  the  operation  of  the  float 
in  the  reservoir,  and  the  valves  in  the  steam  and  supplying  pipes^ 
with  the  float  in  the  boiler,  and  the  valves  in  the  pipe  which  conducts 
the  water  to  the  boiler. 


30.  For  an  apparatus  for  Rectifying  Spirits;  Augustus  V.  H.  Webb, 

city  of  New  York,  August  28. 

Claim. — ^'^I  do  not  claim,  as  my  invention,  rectifying  spirits,  or 
whiskey,  by  means  of  carbonate  of  potash,  chloride  of  calcium,  or  any 
other  chemical  agent  having  a  strong  affinity  for  water,  the  same 
having  been  already  employed  for  this  purpose.  But  what  I  claim  as 
my  invention,  and  desire  to  secure  by  letters  patent,  is  the  manmei  is 
which  I  employ  the  substances  referred  to  for  this  purpose,  in  con- 
nexion with  the  cylinders  and  reservoirs  attached  to  them;  that  is  ta 
say.  I  claim  rectifying  ardent  spirits  by  means  of  one  or  more  vertical 
cylmders  filled  with  a  substance  having  a  strong  affinity  for  water, 
through  which  the  liquor  is  allowed  to  filter,  combined  with  the  reser- 
voirs on  which  said  cylinders  rest,  provided  with  separate  faucets  for 
letting  off  the  water  and  alcohol,  as  described." 


31.  For  an  improvement  in  the  manner  of  combining  jS/eva/e//  Overu 
with  Cooking  and  other  Stoves;  Samuel  B.  Spaulding,  Brandon. 
Rutland  county,  Vermont,  August  28. 

The  patentee  says — ^<ln  my  improved  mode  of  attaching  elevateii 
ovens  to  stoves,  the  ovens  themselves  are  of  the  same  kind  with  those 
in  ordinary  use,  and  which  are  constructed  either  in  an  oval,  or  cylin- 
drical, form.  In  adapting  the  elevated  ovens  to  stoves  not  originajij 
intended  to  have  them  appended  thereto,  I  construct  what  I  denomi- 
nate a  connecting  pipe,  which  is  of  a  peculiar  form;  the  lower  end  of 
it  has  an  opening  of  such  size  as  to  fit  on  tho  collar,  or  rim,  of  tbe 
stove,  to  which  the  stove  pipe  is  ordinarily  fitted.  The  upper  end  of 
this  connecting  pipe,  which  is  to  be  attached  to  the  lower  side  of  the 
oven,  is  widened  out  so  as  to  embrace  two  openings  which  lead  from 
it  into  the  flue  that  surrounds  the  elevated  oven;  through  these  open- 
ings the  heated  air  from  the  stove  passes  into  said  flue  at  a  suitable 
distance  from  the  centre  and  ends  of  the  oven  to  insure  the  regular 
diffusion  of  heat.  When  the  elevated  oven  is  not  to  be  used,  and  it 
is  desired  to  carry  the  heated  air  directly  to  the  exit  pipe,  it  is  made 
to  pass  along  a  flat  flue  which  encircles  one  half  of  the  oven,  tht 
course  of  the  draught  being  governed  by  means  of  suitable  dampen. 
By  means  of  this  flat  flue  the  apparatus  is  rendered  peculiarly  com- 
pact*' 

Claim. — ^'What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  herein  described  of  combining  the  eleTai- 
ed  oven  with  the  stove  by  means  of  a  connecting  pipe,  constmcted 
«nd  arranged  in  the  manner  set  forth;  that  is  to  say,  having  an  open- 
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ing  at  its  lower  end  adapted  to  the  neck,  or  collar,  of  the  stove,  and 
widening  out  at  its  upper  end  so  as  to  embrace  the  two  openings  lead- 
ing into  the  oven  flue.  I  also  claim,  in  combination  with  the  forego- 
ing, the  flat  flue  leading  from  the  connecting  pipe  to  the  exit  pipe, 
and  embracing  the  outer  case  of  the  oven  in  its  passage,  said  flue  be- 
ing furnished  with  a  valve,  or  damper,  which,  in  combination  with 
the  other  valves,  or  dampers,  will  govern  the  passage  of  tlie  heated  air 
from  the  stove,  or  through  the  flue,  at  pleasure.  The  whole  apparatus 
being  constructed,  combined,  and  arranged  substantially  in  the  manner 
made  known/' 
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Ma.  Majlj-et's  Processes  for  the  Protection  of  Iran  from  Oxidation 
and  Corrosion,  and  for  the  Prevention  of  the  Fouling  of  Ships. 

tcoirrnnrxD  vboxpaox  SU.] 

2.  Hie  Palladiumizing  Process, 

The  articles  to  be  protected  are  to  be  first  cleansed  in  the  same  way 
as  in  the  case  of  zincing,  namely,  by  means  of  the  double  salts  of  zinc 
and  ammonia,  or  of  manganese  and  ammonia;  and  then  to  be  thinly 
coated  over  with  palladium,  applied  in  the  state  of  au  amalgam  with 
mercury. 

[The  directions  given  as  to  this  process  are  meagre,  in  comparison 
with  those  supplied  for  the  other  processes;  but  we  are  informed  that  the 
protection  afforded  by  the  palladium  is  as  absolute  as  that  by  the  zinc- 
ing, and  by  no  nieans  so  costly  as  to  exclude  it  from  economical  use.} 

3.  The  2ioofagous  Paint, 

After  the  iron  vessel  has  been  zinced  and  varnished,  in  the  manner 
before  described,  it  is  done  all  over  (above  the  varnish,  of  course,) 
with  a  strong  bodied  thick  paint.  This  is  composed  of  dryins:  linseed- 
oil,  red  lead,  and  sulphate  of  barytes,  (or  white  lead  may  be  used,  but 
not  so  advantageously,)  and  a  little  turpentine.  To  every  100  lbs.  of 
these  ingredients,  when  mixed,  is  to  be  added  20  lbs.,  or  thereabouts^ 
of  ozychloride  of  copper,  and  Uiree  pounds  of  a  mixture  composed  of 
bard  yellow  soap  melted  with  an  equal  weight  of  common  rosin,  and 
a  little  water.  The  colour  originally  sold  in  commerce  under  the  name 
of  « Brunswick  green,''  was  an  oxychloride  of  copper;  but  the  present 
Brunswick  green  of  commerce  is  a  different  thing,  and  will  not  answer. 
The  oxychloride  of  copper  may  be  obtained  at  a  cheap  rate,  by  various 
known  metliods,  which  it  is  unnecessary  to  detail.  When  the  whole 
of  the  hull  of  the  vessel  has  been  done  over  with  the  paint,  it  must  be 
permitted  to  dry  and  harden  for  three  or  four  days,  before  the  ship  is 
floated  out  of  dock.  The  entire  series  of  operatiotis  are  now  complet- 
ed; and  the  hull  of  an  iron  ship  so  treated  will,  Mr.  Mallet  assures  us, 
<' resist  all  corrosion  from  the  action  of  air  and  fresh  or  sea  water,  and 
not  be  liable  to  <  fouling,'  by  the  adhesion  of  marine  animals  and 
plants." 
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Mr.  Mallet  adds,  that  tlie  pawer  of  the  zoofagous  paint  to  prevent 
< fouling'  arises  from  the  fact,  that  the  insoluble,  or  difficultly  soluble 
salts  of  copper,  and  of  certain  other  metals,  are  so  noxious  to  the  life 
of  marine,  or  aquatic,  animals  and  plants,  wi)ich  generally  attach 
themselves  to  ships'  bottoms,  that  they  will  not  adhere  or  grow  upon 
a  surface  so  treated.  The  paint,  therefore,  is  only  a  vehide  for 
poisonoiTS  matter,  for  which  purpose  it  is  requisite  that  it  should  have 
sufficient  adhesion  to  resist  the  ship's  motion,  but  still  should  have  a 
slight  degree  of  solubility  in  water,  so  that  the  poisonous  matter  may 
be  taken  up  by  the  absorbent  or  capillary  vessels  of  any  adherii^ 
animal  or  plant.  This  latter  property  is  given  it  by  the  addition  of 
the  resinous  soap,  the  proportion  of  which  should  be  varied  to  suit  the 
climate  to  which  the  ship  is  going,  more  being  used  in  frigid,  aod 
less  in  tropical  climates.  Mr.  Mallet  prefers  using  the  oxychloride  of 
copper, and  has  found  it  by  much  the  most  efficacious;  but  any  insolu- 
ble, or  difficultly  soluble,  salt  ofcopper,  mercury,  arsenic,  or  antimoDy, 
or  any  combination  of  these,  whether  soluble  or  insoluble^  may  be 
substituted  for  it. 

General  Observations. 

Although  Mr.  Mallet  deems  it  advisable  that  where  new  ships  are 
intended  to  be  protected  by  zincing,  the  iroti  should  go  through  the 
whole  of  the  processes  before  directed,  namely,  the  cleansing,  the  coat- 
ing with  the  triple  alloy,  the  varnishing,  and  the  final  coating  with  the 
zoofagous  paint,  he  remarks  that  they  are  not  all  equally  essential. 
and  points  out  how  the  same  effects  maybe  produced,  though  attend- 
ed with  less  favourable  circumstances,  by  the  adoption  of  a  part  only 
of  these  processes: 

"For,  supposing  the  plates  and  ribs  of  iron  were  merely  coated  with 
the  triple  alloy  of  zinc,  mercury,  and  potassium,  or  sodium,  withom 
the  addition  of  the  protective  varnish  and  zoofagous  paint,  it  is  certain 
that,  on  the  exposure  of  this  alloy  to  the  action  of  air  and  water,  the 
positive  metal  at  the  surface  would  be  first  acted  on,  and  the  sur&ce 
become  shortly  covered  with  a  very  thin  coat  of  amalgamated  zinc, 
which  is  known  not  to  be  acted  upon  by  fluid  menstrua,  (except 
under  peculiar  conditions  which  do  not  exist  in  the  case  here  suppos- 
ed,) and  does  not,  as  I  have  found  by  experiment,  gather  to  itself^ 
when  exposed  to  sea  or  fresh  water,  any  of  that  calcareous  coating 
which  is  productive  of  the  fouling  of  vessels.    The  advantage  gained 
by  varnishing  over  this  triple  alloy  coating  is  of  a  twofold  nature.  In 
the  first  place,  it  serves  as  a  mechanical  protection  to  the  coating,  and 
thereby  to  increase  its  durability;  and,  secondly,  it  shields  the  alloy 
from  contact  with  the  zoofagous  paint,  some  of  the  ingredients  of 
which  would  exert  an  injurious  chemical  action  on  the  alloy.    The 
office,  therefore,  of  the  triple  alloy  is  simply  to  prevent  corrosion  and 
oxidation,  (including,  where  used  by  itself,  that  of  preventing  the  for- 
mation of  calcareous  adhesions;)  that  of  the  varnish,  to  protect  the 
triple  alloy;  and  that  of  the  zoofagous  paint,  to  prevent  fouling,  by  the 
'^struction  of  any  marine  animals  or  aquatic  plants  whidi  may  seek 
ttach  themselves  to  the  protected  surfaces.'' 
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When  the  addition  of  the  zoofagous  paint  is  not  required  to  prevent 
fouling,  as  in  the  case  of  articles  exposed  to  the  action  of  the  atmos- 
phere only,  Mr.  Mallet  states  that  any  desirable  oolonr  may  be  given 
to  the  protecting  varnishi  by  a  mixture  of  colouring  materials,  but 
that  care  must  be  taken  that  these  colouring  materials  consist  of  per- 
oxides not  liable  to  be  acted  on  by  air  or  moisture.  The  best  method 
to  adopt,  however,  with  such  articles,  is  said  to  be,  to  pay  the  varnish 
all  over  with  a  coat  of  oil  paint. 

Finally,  although  the  triple  alloy  is  directed  ii^the  first  instance,  to 
be  employed  at  the  fusing  temperature,  Mr.  Mallet  states  that,  by  the 
addition  of  a  larger  portion  of  mercury,  articles  of  cast  or  of  wrought 
iron  or  steel  may  be  coated  with  that  alloy  at  a  lower  temperature,  and 
even  in  a  cold  state,  by  means  of  simple  contact  and  friction. 

Meeh.  Mas^  Jan.  1842. 


On  the  Existence  0/ Sulphur  in  Plants. 

M.  Vogei,  Sen.,  remarks,  that  it  has  been  proved  by  the  late  M. 
Planche  and  other  chemists,  that  many  plants  contain  sulphur.  Water 
cresses,  Lepidium  sativum,  L.,  are  among  those  whi&  especially 
contain  much  sulphur. 

As  soils  distant  from  volcanoes  do  not  contain  p'erceptible  traces  of 
sulphur,  it  appears  to  M.  Vogel  not  impossible  that  plants^  which  are 
much  disposed  to  assimilate  sulphur,  may  have  the  property  of  deriv- 
ing it  from  the  decomposition  of  the  sulphuric  acid  of  sulphatesw  M. 
Vogel,  however,  found  that  seeds  placed  in  a  soil  perfectly  free  from 
sulphur  and  sulphates^  yielded  plants  which  contained  a  notable  quan- 
tity of  sulphiu*. 

The  soil  employed  for  this  experiment  consisted  of  coarsely  pow- 
dered white  glass;  it  was  first  strongly  heated,  but  not  fused,  in  a  cru- 
cible, and  being  afterwards  washed  with  boiling  water,  not  the  slightest 
trace  of  any  sulphate  could  be  detected. 

Seeds  of  water  cresses  kept  in  a  moist  state  were  placed  inthi^and 
when  the  plants  were  several  inches  in  height,  they  were  removed 
with  their  roots;  after  having  washed  the  plants,  the  whke  fitbrous 
roots  were  cut  off,  and  these  as  well  as  the  plants  were  dried,  and  on 
heating  them  in  a  retort,  it  was  found  that  both  of  them  yieTded  con- 
siderably moce  sulphtHT  than  the  seeds  contained;  the  expressed  juice 
of  the  young  plants  cultivated  in  the  powdered  glass  also  contained 
soluble  sulphatea.  The  seeds  of  water  cresses,  sown  in  coarsely  pow- 
dered quartz,  faxA  glass,  and  very  fine  silica,  obtained  from  silicated 
hydrolhtoric  acid,  yielded  similar  results  with  respect  to  sulphur  and 
sulphates,  though  the  plants  did  not  flourish  so  well  in  the  last  as  in 
the  two  former  substances. 

To  obtain  approximative  results  as  to  the  quantity  of  sulphur  in  the 
water  cress  seeds  and  tlie  plants  which  they  yielded,  the  following  ex- 
periments were  made: — The  seed  [100  grains?]  was  heated  to  redness 
in  a  retort,  and  the  gases  disengaged  were  received  into  a  solution  of 
potash;  acetate  of  lead  was  added  to  the  alkaline  liquor  as  long  as 
precipitation  occurred.    The  precipitate  was  of  a  brownish  colour, 

24* 
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and  consisted  of  hydrate,  carbonate,  and  sulphuret  of  lead;  the  two 
former  were  dissolved  by  dilute  nitric  acid,  and  the  solphuret  of  lead 
remained,  which,  after  washing  and  drying,  weighed  0.95  gr-y  which 
indicated  0.129  gr.  of  sulphur.  According  to  this  experiment,  100  gis. 
of  the  seed  contained  0.129  gr.  of  sulphur. 

The  young  plants  obtained  from  the  growth  of  100  grains  of  the 
seed  were  similarly  treated;  their  weight  was  2040  grs.;  they  yielded 
by  the  above  described  processes  15.1  grs.  of  sulphuret  of  lead,  equiv- 
alent to  2.03  grs.  of  jsuiphur:  consequently  the  dried  plants  contained 
nearly  fifteen  times  as  much  sulphur  as  the  100  grs.  of  seed  which 
produced  them. 

Another  experiment  was  made  by  projecting  into  a  red-hot  platioa 
crucible  small  successive  portions  of  a  mixture  of  powdered  cresi 
leaves  with  nitrate  and  carbonate  of  potash.  The  residue,  heated  ia 
the  crucible  and  treated  with  nitric  acid,  gave  a  considerable  precipi- 
tate with  chloride  of  barium,  but,  on  account  of  the  sulphate  of  potash 
which  the  plant  contains,  the  quantity  of  sulphur  cannot  be  accurate- 
ly determined  by  this  process,  although  in  general  it  is  preferable  to 
that  above  described;  100  grs.  of  the  leaves  yielded  in  this  way  4.6 
grs.  of  sulphate  of  barytes,  equivalent  to  0.624  gr.  of  sulphux;  but  the 
quantity  of  sulphate  of  potash  is  to  be  deducted  from  this. 

As  the  growth  of  the  young  plants  of  water  cresses  took  place  in  a 
soil  devoid  of  sulphur  and  sulphates,  and  in  a  room  which  contained 
no  sulphurous  vapours,  the  origin  of  the  sulphur,  M.  Vogel  remaiks, 
is  to  him  a  perfect  enigma,  and  at  present  he  confesses  that  be  is  un- 
able to  give  a  satisfactory  explanation  of  it— Vaiir.  de  Pharm.  et  de 

Chim.,  Mai  1842.  tond.  &  E<k  Phflos.  W»g^  July,  IS42. 


Felocity  of  Water  tikrough  Pipes.— Mti  BqfVs  Bxperimenis  at  tkt 

Birmingham  Water  Works. 

The  calculations  are  for  the  head  of  water  necessary  to  keep  up  & 
given  velocity  for  every  100  feet  run  of  pipe.  The  tables  were  two: 
in  the  first  V  represents  the  table  of  velocities  ia  feet  per  minute,  and 
T  the  constant  numbers  for  those  velocities:. 

V  T 

60  -  •  .      8.62 

70  ^  -        ,         ^  11.40 

80  -  -  -    14.58 

90  -  .  .  17.95 

100  -  -  ^   21.56. 

HO  •  -  -  25;35 

120  .  .  -    29.70 

130  .  •  -^34. 

140  -  .  .    38.90* 

J50  -  -  .  44. 

160  •  -  -    49.50» 

170  •  -  .  55.66 

180  ^  ^  .  CT.13 
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In  the  latter,  D  represents  the  diameter  of  the  pipes  ia  inches,  and  / 
the  constant  numbers  for  those  diameters: — 

D  / 

3  . 

4  -  -  -  .028 

5  -  .  .  .053 

6  -  .  .  .078 

7  -  -  •  .104 

8  -  -  .  .134 

As  an  application  of  these  tables,  the  following  problem  was  propos- 
ed; it  having  been  premised  that  the  formula  for  their  use  was— 

T 

where  H  represents  the  height,  or  head  of  water.  It  is  required,  then, 
to  determine  what  head  of  water  will  be  necessary  to  send  water  by 
an  engine  through  1,500  feet  of  six  inch  pipes  to  an  elevation  of  80 
feet,  at  a  velocity  of  180  feet  per  minute.  Now,  by  the  table,  we  see 
that  the  constant  number  for  180  feet  velocity  is  62.13,  and  the  con- 
stant number  to  be  added  to  six  inches  is  .078, 

and  62.13,      ,^„«.    » 
-—— f«i  10.22  mches, 
6.078*  ' 

which  is  the  head  of  water  required  to  keep  up  the  velocity  of  180 
feet  per  minute  for  every  100  feet  run;  which, being  multiplied  by  15, 
(the  number  of  hundred  feet  through  which  it  has  to  pass,)  gives 
153  inches,  or  12  feet  9  inches.  This,  added  to  80  feet,  will  give  92 
feet  9  inches  as  the  column  of  water  which  the  pump  must  lift. 

Lond.  Mech.  Mas^t  May,  1843. 


Descripiion  of  the  Tanks  for  Kyanizing  the  Timber  for  the  pemu^ 

nent  Way  qfthe  Hull  and  Selhy  Railway. 

The  apparatus  consists  of  twa  tanks,  a  reservoir,  two  force  pumps, 
and  a  double  air  pump.  The  tanks  are  cylindrical,  with  flat  ends, 
and  are  made  of  wrought  iron  plates,  nearly  half  an  inch  in  thickness. 
They  are  70  feet  in  length,  and  six  feet  in  diameter.  At  each  extremi- 
ty is  a  cast  iron  door,  flat  on  the  outside,  and  concave  on  the  inner 
side,  provided  with  balance  weights  for  raising  and  lowering  it.  Each 
end  is  strengthened  by  five  parallel  cast  iron  girders,  whose  extremi* 
ties  are  held  by  wrought  iron  straps,  riveted  on  to  the  circumference 
of  the  tanks.  Notwithstanding  the  great  strength  of  these  girders, 
several  were  broken  by  the  pressure  applied  during  the  process.  The 
vessels  are  lined  with  felt,  upon  which  is  laid  a  covering  of  close  jointed 
fir  battens,  fastened  with  copper  rivets.  This  precaution  is  necessary 
to  prevent  the  mutual  deterioration  which  vould  arise  from  the  contact 
of  the  iron  and  corrosive  sublimate.  There  was  originally  only  one 
brass  force  pump,  two  inches  diameter,  and  six  inches  stroke.  This 
being  found  insufficient,  another  was  added  of  four  inches  diameter. 
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and  henceforward  a  pressure  of  100  lbs.  per  square  inch  was  eaaly 
obtained.  The  air  pump  is  ten  inches  dUameter^  and  fifteen  inches 
stroke.  Its  construction  is  of  the  ordinary  kind.  The  author  gives, 
in  an  appendix  to  the  paper,  a  minute  description  of  the  various  parts 
of  the  apparatus,  with  the  details  of  their  dimensions  and  weight 
The  process  is  simple  and  rapid ;  the  corrosive  sublimate  is  first  mixed 
with  warm  water  in  a  trough,  in  the  proportion  of  one  pound  of  the 
former  to  two  gallons  of  the  latter;  the  clear  solution  is  then  poured 
off  into  the  reservoir,  where  water  is  added  till  it  is  diluted  to  the 
proper  point,  which  may  be  ascertained  by  a  hydrometer.  A  more 
perfect  test  is  the  action  of  the  solution  upon  silver,  which  it  tnins 
brown  at  the  requisite  degree  of  saturation.  The  operations  of  ex* 
haiistion  and  pressure  employ  eight  men  for  five  hours,  the  whole 
process  occupying  about  seven  hours^  during  which  time  from  17  to 
20  loads  are  kyanized  in  each  tank. '  It  is  desirable  that  the  timber 
should  remain  stacked  for  two  or  three  weeks  after  kyanizing,  before 
it  is  used.  It  was  found  that  about  three-quarters  of  a  pound  of  oor- 
rosive  sublimate  sufficed  to  prepare  one  load  (50  cubic  feet)of  tisab^. 
About  337,000  cubic  feet  of  timber  were  kyanized,  the  aveiage  ex- 
pense of  .which,  including  part  of  the  first  cost  of  the  tanks,  was  about 
5d.  per  cubic  foot.  The  timber  was  tested  after  the  process,  and  it 
was  found  that  the  solution  had  penetrated  to  the  heart  of  the  logs. 


Jictian  qfSolis^on  Living  Plants, 

From  the  various  experiment  which  M.  Vogel,  Sen.,  has  made  on 
the  action  of  salts  on  living  plants,  he  has  arrived  at  the  following 
conclusions: — 

1st.  That  plants  with  their  roots  when  immersed  in  a  solution  of 
sulphate  of  copper,  totally  absorb  the  salt,  convert  it  into  proto-sol* 
phate,  and  die  quickly. 

2nd.  That  acetate  of  copper  produces  the  same  effects;  the  salt  ab- 
sorbed becoming  proto-acetate  of  copper. 

3rd.  That  plants  absorb  sulphate  of  magnesia,  nitrate  of  potaA,  and 
iodide  of  potassium,  and  die  more  or  less  quickly, 

4th.  That  the  sulphates  of  zinc  and  manganese  are  absocbed  by 
plants  without  suffering  decomposition,  and  die  plants  die. 

5th.  That  plants  absorb  nitrate  of  cobalt  and  nickel,  without  being 
able  to  absorb  the  whole  of  them  from  solution;  but  they  die^-and  the 
same  effect  is  produced  by  emetic  tartar. 

6th.  That  the  oxalate  and  tartrate  of  oxide  of  chromium  and  pot- 
ash are  slowly  absorbed  by  plants,  and  the  bichromate  of  potash  much 
more  quickly.  The  Datura  Stramonium  and  (fakga  officinalis  ab- 
sorb the  salt  of  chromium  with  the  greatest  rapidity;  they  beoome  (rf 
a  yellow  colour  and  die. 

7th.  That  plants  absorb  nitrate  of  silver;  but  they  decompose  it, 
and  the  oxide  of  silver  is  reduced  to  the  metallic  state, 

8th.  That  plants  absorb  also,  and  totally,  the  protonitrate  of 
from  solution,  but  the  salt  is  decomposed. 
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9th.  That  corrosive  sublimate  is  absorbed  by  plants;  some  of  them 
decompose  it  into  calomel,  and  others  absorb  it  without  decomposi- 
tion. 

10th.  That  plants  slowly  absorb  acetate  of  lead ;  and  it  is  decom- 
posed by  some  plants  and  not  by  others. 

11th.  That  plants  which  contain  much  carbonate  of  iime,  such  as 
the  Chara  vulgaris  and  the  Stratiotes  aloieksj  do  not  absorb  a  salt 
of  copper  from  solution:  the  same  also  occurs  with  the  Cereus  vari' 
abilis, — Jour,  de  Pharm.  et  de  Cheni,,  Mai  1842. 

Lond.  6c  fid.  PhilcM.  Ma«.,  July,  1842. 


Method  o/ Distinguishing  between  weak  Solutions  of  Nitrates  and 

Chlorates.    By  M.  Vooel,  Jb. 

When  a  few  drops  of  tincture  of  litmus  are  added  to  a  solution  of 
nitrate  of  potash  so  as  to  render  it  blue,  and  afterwards  concentrated 
sulphuric  acid,  the  tincture  is  merely  reddened  by  the  sulphuric  acid, 
and  by  the  nitric  acid  set  free,  but  it  is  not  at  all  decolorated.  A  so- 
lution of  chlorate  of  potash,  on  the  contrary,  which  has  been  rendered 
blue  by  tincture  of  litmus,  is  entirely  decolorated  by  the  addition  of 
concentrated  sulphuric  acid,  a  result  by  which  the  chlorate  is  effectual- 
ly distinguished  from  the  nitrate. 

This  effect  is  produced  with  the  chlorate  when  one  part  is  dissolved 
in  sixty -four  parts  of  water,  but  it  ceases  with  eiglity  parts  of  water; 
but  a  solution  of  indigo  is  decolorated  when  water  contains  only  yj^th 
of  its  weight  of  chlorate  of  potash. 

This  method  of  distinguishing  the  chlorates  from  the  nitrates,  both 
in  very  dilute  solutions,  has  besides  tha  advantage  of  giving  certain 
results,  in  decolorating  the  tincture  of  litmus,  even  when  the  chlorates 
are  accompanied  with  chlorides  and  other  salts. 

Tincture  of  litmus  is  not  decolorated  by  a  very  weak  solution  of 
nitrate  of  potash  on  the  addition  of  sulphuric  acid,  even  when  some 
hundredths  of  common  salt  or  of  other  chlorides  are  present:  it  is  de- 
colorated only  when  the  nitrate  of  potash  is  dissolved  in  a  concentrat- 
ed solution  of  common  salt. — Ibid.  lUd. 


Method  of  Lowering  the  ^Lights^^  in  some  particular  Engravings 

executed  in  the  Wood-cut  manner. 

Sir. — I  here  submit  a  new  method  of  lowering  the  << lights"  on  the 
surface  of  some  particular  engravings  executed  in  the  wood-cut  man- 
ner, as,  for  instance,  the  copper  blocks  produced  by  electrography,  and 
those  formed  by  Mr.  Woone's  stereotype  process:  the  lines  of  the  pic- 
tures in  both  styles  being  all  one  height,  on  account  of  the  design  be- 
ing engraved  on  a  flat,  even  surface.  The  metal  casts  or  blocks  are 
first  <<  stopped '^  out  in  the  darkest  tint  by  the  application  of  a  hair 
pencil  dipped  in  some  strong  varnish,  as  that  of  copal,  asphaltum,  or 
seed-lac,  the  first  mentioned  being  the  most  preferable ;  and  then  at- 
tached to  and  immersed  as  positive  plate  in  the  single-cell  voltaic  ap» 


S86      Practical  and  ITieoreiical  Mechaniea  and  Chemistry. 

paratus  used  in  eiectro-metallurgic  experiments,  letting  it  reinain  until 
the  parts  untouched  with  yamish  have  been  corroded  to  the  requisite 
depth.  It  should  then  be  taken  out,  dried,  and  the  varnish  brush  ap- 
plied to  those  portions  which  may  be  considered  deep  enough,  repeat- 
ing alternately  the  vailiishing  and  corrosion,  until  ^e  cut  is  graduat- 
ed to  your  desire.  The  character  of  the  engraved  lines  will  not  be 
much  injured  by  the  electro-etching  process,  as  the  corrosion  proceeds 
with  evenness  and  regularity.  The  more  simple  application  of  nitric 
or  other  suitable  acid,  might  probably  be  found  efficacous  when  the 
design  is  of  a  bold  or  rude  character,  and  strongly  lined. 

As  a  mode  of  lowering  blocks  of  the  above  description  for  typo- 
graphic printing  has  long  been  sought  for,  the  insertion  of  this  little 
hint  may  be  of  service  to  some  of  the  readers  of  the  Mechanics'  Maga- 
zine.   I  have  the  honour  to  be,  your  obedient  servant, 

M.  T.  BRAZSNDAI.S. 
Load.  Mech.  Blas^  BCsy,  1S42. 


Nnfnber  of  Furnaces  in  Cheat  Britain. 

We  are  enabled  this  week  to  furnish  a  tabular  statement,  showing 
the  number  of  furnaces  in  and  out  of  blast  in  the  United  Kingdom, 
with  the  weekly  <<make,''  in  most  instances  taken  from  data  on  which 
no  question  can  arise  as  to  the  accuracy  of  the  returns,  while  in  other 
cases,  we  have  adopted  such  estimates  as  appeared  to  us,  from  the 
information  derived,  to  be  sufficiently  near  for  the  attainment  of  the 
object  in  view — that  of  presenting  to  our  readers  a  complete  table, 
wherein  the  several  iron  works  of  the  United  Kingdom  are  classified, 
with  the  names  of  the  proprietors,  and  the  weekly  product,  as  also  the 
aggregate  returns. 

The  following  sununary  will  at  once  exhibit  the  present  position  of 
the  iron  trade : — 

No.  offinMOM.      In  blait.        At.  wmiil^ 


South  Staffordshire, 

1st  div. 

87 

54 

4800 

a 

2ddiv. 

48 

38 

8475 

North  Staffordshire 

18 

18 

680 

Shropshire 

36 

84 

1355 

Derbyshire 

15 

14 

577 

Yorkshire 

SO 

84 

1059 

Scotland 

91 

65 

55%S 

Northumberland 

7 

8 

180 

Durham 

8 

8 

180 

Forest  of  Dean 

8 

3 

180 

South  Wales 

162 

118 

9000 

North  Wales 

81 

6 

360 

Ireland 

8 

— 

— 

Total        587  350  85,531 

It  will  be  thus  seen,  that  the  number  of  furnaces  in  the  United 
Kingdom  is  587,  of  which  350  are  in  blast,  and  177  ont  of  biast,  the 
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quantity  of  pig  iron  made,  or  capable  of  being  made,  at  the  present 
time  (by  the  furnaces  in  blast,)  being  1,327,612  tons  per  annum,  from 
which,  however,  we  may  deduct  20  per  cent.-^leaving  1,062,090  tons 
as  the  actual  make.  On  comparing  this  statement  with  an  abstract  of 
the  quantity  of  pig  iron  estimated  to  have  been  manufactured  in  the 
year  1839,  and  which  is  embodied  in  Mr.  David  Mushet's  work,  en- 
titled Papers  on  Iron  and  Steel,  we  find  the  average  weekly  make 
at  that  period  to  have  been  as  follows: 

South  Staffordshire 
North  Staffordshire 
Shropshire 
Derbyshire 
Yorkshire 

Newcastle-on-Tyne 
Scotland 
Forest  of  Dean 
South  Wales 
North  Wales 

Total         429  379  24,005. 

or  an  annual  make  of  1,248,260,  which  is  called  in  Mr.  Mushet's  work 
1,248,781  tons.  It  will  be  thus  seen,  that,  comparing  the  present  make 
with  that  of  the  average  of  1839,  the  number  of  furnaces  in  that  year 
was  429,  of  which  379  were  in  blast;  whereas,  in  February,  1842,  the 
number  had  increased  to  527,  of  which  only  350  were  in  work,  the  ma- 
jority being  at  a  reduced  make  of  25  per  cent. — the  aggregate  quantity 
made  weekly  being,  in  1839,  24,005  tons,  and  in  February,  1842, 
25,531  tons — there  being  an  increase,  in  the  past  two  years,  of  98  fur- 
naces,  equal  to  an  additional  make  of  407,680  tons  per  annum  ^about 
one-third  the  average  make,)  while  the  number  of  furnaces  in  blast  in 
1839  was  greater  than  those  enumerated  as  being  in  operation  at  the 
present  time. 

We  do  not  propose  entering  further  into  the  subject,  but  having 
collected  that  information,  which  is  not  only  interesting,  but  valuable, 
as  statistical  detail,  we  leave  to  our  correspondents  to  furnish  such 
additional  particulars  as  they  may  possess,  having,  so  far  as  lies  in 
our  power,  devoted  our  attention  to  the  subject. 

Mining  Jour.,  March,  1842. 


Furnaces 

Inblaflt 

At.  weekly  make. 

126 

106 

6660 

10 

7 

350 

34 

29 

1555 

16 

14 

660 

29 

24 

1010 

5 

5 

250 

54 

54 

3790 

8 

5 

350 

127 

122 

8730 

20 

13 

650 

288 
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® 


>% 
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2 
3 

4 

6 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Thsui. 


MBTEOROLOGICAL  OBSERVATIONS  FOR  JULY.  1842> 


Son 
Rife. 


70*» 

72 

72 

71 

71 

72 

61 

66 

72 

65 

63 

62 

64 

72 

65 

62 

63 

68 

70 

69 

60 

62 

70 

72 

66 

63 

68 

72 

72 

73 

76 


2 
P.M. 


87«> 

82 

80 

82 

80 

71 

73 

76 

76 

72 

77 

80 

83 

83 

64 

66 

80 

82 

86 

82 

78 

78 

83 

83 

74 

82 

87 

84 

82 

86 

87 


BAaOMTR. 


SUD 

Rite 


29.90 
29.96 
30.00 
30.00 
29.96 

29  80 
30.00 
30.00 
29.85 
29.95 
30.00 

30  05 
29.90 
29.80 
29.80 
29.80 
29.77 
29.78 
29.78 
29.78 
30.10 
30.15 
30.15 
29.93 
30.05 
30.10 
29.94 
29.90 
30.00 
29.85 
29.70 


2 
P.M. 


67.87  79J)2  29.93  29  93 


29.90 
29.96 
30.00 
29.96 
29.96 
29.83 
30.05 
29.95 
29.85 
30.00 
30.05 
30.00 
29.90 
29.80 
29.80 
29.80 
29.80 
29.78 
29.78 
29.85 
30.10 
30.15 
30.15 
29.93 
30.15 
30.04 
29.94 
30.00 
30.00 
29.80 
29.70 


WllTD. 


DirecUon. 


8W. 

W. 

SW. 

S.  SW. 

SW. 

SW. 

SE. 

S£. 

W. 
NW. 

E. 

SE. 

S. 
NE. 
NE. 

N. 

£. 

SW. 

w. 

E. 
S.  SW 
SW. 
SW. 
W- 
W. 
SW. 

E. 
SE. 

w. 

SW. 


Force. 


Moderate 

do 
Brisk 
Moderate 

do 

do 

do 

do 

Brisk 
Moderate 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Water 
Fallen 
ID  rain 


Stats   or  thb  Weatikb,  m 

RaxAmas. 


t 


10 

do 
Brisk 


.70 
JZ6 
.15 


1.92 
1.S5 


1.90 


.15 


.59 


.38 
.03 


7.93 


Par.  cloudy.  Par.  doudsr;  »ho«er 
Par*  cloudy.  Par.  doady;  iboirer. 
Cloudy.         Cloudy;  shower. 

Cloudy. 

Cloudy. 

Sboweis. 

Clear. 

Cloudy. 

Sbower. 

Cloudy. 

Clear. 

Clear. 

Clear. 

Partially  doady.    ' 

Cloudy. 

Rain. 

Clear. 

Lightly  d*dy  Lightly  doady. 
Lightly  d'dy  Clear.  , 

Shower.        Partially  doudy. 

Clear. 

Clear. 

Clear. 

Sbower. 

Clear. 

Clear. 

Li^hUy  doady. 


Cloudy. 

Cloudy. 

Cloudy. 

Cloudy. 

Cloudy. 

Cloudy. 

Cloudy. 

Clear. 

Cloudy. 

Fog. 

Cloudy. 

Cloudy. 

Rain. 

Clear. 


Clear. 

Clear. 

Cloudy. 

Cloudy. 

Clear. 

Cloudy. 

Clear. 


Par.  doudy.  Rain. 
Cloudy.         Clear;  rain. 
Clear.  Clear. 

Par.  cloudy.  Cloudy. 


TasaMoxBTia. 


BAaoxBTsa. 


Max.  87.00  on  15th»  27th  &3  Ist.  /  umtn  7^  MR  I  Max.  30.15  on  22d,  23d  &  25th:  l  Mean  29i3 
Min.  60.00  on  21  at ^M»n.  7i.o»o  |  j^j.^   29.70  on  31st. S^^ 
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1 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


54<> 

54 

59 

62 

68 

60 

66 

67 

68 

68 

68 

68 

67 

65 

65 

64 

70 

73 

70 

64 

64 

64 

63 

66 

72 

73 

74 

71 

71 

64 

60 


65.87 


68* 

72 

76 

70 

65 

72 

71 

76 

74 

78 

76 

75 

76 

80 

79 

80 

75 

84 

82 

80 

78 

78 

75 

74 

79 

82 

82 

78 

83 

75 

77 


29.90)29.95 


30.06 
30.00 
30.00 
29.80 
30.00 
30.00 
29.90 
29.90 
29.88 
29.90 
29.86 
29.85 
30.05 
29.94 
29.90 
29.90 
29.83 
29.80 
29.90 
30.00 
30.15 
30.20 
30.10 
29.83 
29.83 
29.83 
29.74 
29.65 
29.70 
30.10 


76.45 


29.92 


30.10 
30.03 
30.00 
29.80 
30.15 
29.90 
29.85 
29.93 
29.90 
29.90 
29.86 
29.90 
30.00 
29.86 
30.00 
29.90 
29.80 
29.90 
29.95 
30.05 
30.20 
30.20 
30.20 
29.83 
29.83 
29.74 
29.65 
29.66 
29.96 
30.10 


29.94 


W. 

^' 
E. 

NE. 

NE. 

SE. 

NE. 

SE.  SW. 

W. 

NE. 

W. 

SB. 

E. 

W. 

W. 

SW. 

SE. 

SW. 

W. 

W. 

W. 

NE. 

E. 

E. 

SW. 

SW. 

SW. 

W. 

W. 

E. 

SW. 


Moderate 

do 

do 

do 

Brisk 

.50 

do 

do 

.25 

do 

do 

do 

do 

.23 

do 

.05 

do 

.07 

do 

.65 

do 

do 

do 

.35 

do 

do 

do 

do 

do 

do 

do 

1J20 

Brisk 

do 

.35 

Moderate 

do 

do 

do 

do 

3.66 

I  Par.  cloudy. 
Clear. 
Clear. 
Cloudy. 
Rain. 
Cloudy. 
Rain. 
Cloudy. 
Cloudy. 
Fof. 
Rain. 
Clouds. 
Par.  cloudy. 
Clear. 
Cloudy. 
Cloudy. 
Cloudy. 
Clear. 
Clear. 

Lightly  d'dy. 
Clear. 
Clear. 
Clear. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Clear. 
Clear. 
Clear. 


Par.  doudy. 

Clear. 

Flying  dooda 

Cloudy. 

Driizle. 

Lightly  doody. 

Showery. 

Lightly  doady. 

Cloudy. 

Cloudy. 

Lightly  doady. 

Cloudr*  rain. 

Rain. 

Clear,  shower. 

Hazy. 

Hazy. 

Showery. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Rain. 

Clear. 

Clear;  showtt. 

Flying  doudi. 

Cloudy. 

Clear. 

Clear. 

Clear. 


Thbbxoxbtkb. 
Biazimum  84  on  l8tb.  i  mmh 

ivinimum  54  on  1st  and  2nd.    <  **•" 


BAaOXXTEI. 

71  ifi  I  Max.  30J20 on  2Sd  23  A,  24th.? mfMU  ISSi  \ 
^^'^^  I  Min.  29.65  on  28tb  &  29lh.    \  "*" 
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Civil  Eiiffineeriiis. 


FOR  TBX  JOURITAL  OF  THE  FBAVKLHf  IHITITUTS. 

Remarks  on  Reaction  Water  Wheels  used  in  the  United  States; 
and  on  the  Ihrbine  of  M,  Fourneyron^  an  Hydraulic  Motor, 
recently  used  with  the  greatest  success  on  the  continent  of  Europe, 
By  Ellwood  Morris,  Civil  Engineer. 

[COHCKUDXD  FROX  FAGS  227.] 

On  Turbine  Water  Wheels. — Having  completed  our  remarks  upon 
reaction  water  wheels,  by  endeavouring  to  show  that  they  are  not 
superior  in  effect  to  undershot  wheels,  unless  when  acting  in  back- 
water; we  will  now  proceed  to  consider  the  turbine  of  M.  Fourneyron, 
which — whether  employed  upon  falls  as  low  as  three  feet,  or  as  high 
as  354  feet — whether  immersed  in  backwater  or  not — ^realizes  contin- 
ually, with  remarkable  uniformity,  a  proportion  of  useful  effect  quite 
as  great,  in  comparison  with  a  given  power  expended,  as  can  be  ob- 
tained from  the  best  overshot  wheels,  working  under  the  most  favora- 
ble circumstances;  in  other  words,  whilst  the  co-efficient  of  effect  be- 
longing to  the  turbines,  continually  approximates  to  0.800,  it  remains 
nearly  invariable,  under  all  circumstances  of  fall  and  position;  this  pe- 
culiar wheel  possessing  the  remarkable  property  of  being  equally  ef- 
fective and  suitable,  in  almost  every  situation  where  water  wheels  can 
be  used  as  motors. 

The  turbine,  or  water  wheel  invented  by  M.  Fourneyron,  is  like 
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the  reaction  wheel,  formed  of  cast  iron,  (often  in  a  single  piece,)  and 
like  it,  is  usually  made  to  revolve  horizontally  about  a  vertical  axis. 

In  the  following  sketches,  c  e  represents  a  horizontal  section  of  the 
wheel  rotating  in  the  direction  of  the  arrow,  about  a  vertical  axis 
passing  through  a  pipe  attached  to  the  ^ed  disk  d  d;  which  disk  is 
surmounted  by  a  series  of  guides^  curved  in  a  particular  manDer, 
whereby  the  water  is  conducted  to  the  wheel,  made  to  issue  tangeo- 
tially,  and  press  upon  the  curved  buckets  perpendicularly,  or  moAj 
so,  thus  producing  a  revolving  motion. 

The  admission  of  water  from  the  upper  level  to  act  upon  the  wheel, 
is  regulated  by  an  annular  sluice  gate,  which  envelopes  the  cumd 
guides,  and  shuts  down  upon  the  fixed  disk;  when  this  sluice  gate  is 
raised,  the  water  issues  out  between  the  curved  guides  and  tiinis  the 
wheel;  when  closed,  a  water  tight  joint  is  formed,  and  none  can  pass 
to  the  lower  level;  all  which  will  be  easily  comprehended,  from  an 
examination  of  the  following  description  and  diagrams. 

Fig.  I. 


Oeneral  Description  qf  a  ISMrbifie. 

Fig,  I  exhibits  part  of  a  horizontal  section  of  a  turbine;  in  which 
cc  c  shows  the  wheel  turning  in  the  direction  of  the  arrows;  d  (/,  /^ 
fixed  disk,  with  its  curved  guides  attadied,  the  spaces  between  which 
are  the  sluices  whence  the  water  issues,  and  presses  upon  the  curred 
buckets  of  the  wheel;  g,  the  shqftpipe^  which  sustains  the  fixed  £i 
in  an  unchangeable  posntion  npon  its  lower  extremity,  and  is  itself 
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saatained  at  Ha  upper  end  by  the  carpentry-  above  the  forebay ;  through 
this  pipe  tAeahtfjfl  of  the  wheel  k  rises  to  commnnicBte  motioa  to  the 
works  driven  by  the  turbine;  the  open  annular  space  betveen  d  and 
e  represents  the  place  of  the  sluice  gate,  which  is  a  short  portion  of  a 
thin  hollow  cylinder  of  cast  iron,  moving  vertically,  in  contact  with 
the  fixed  cylinder  n  n,  at  its  upper  part,  and  closing  down  water 
tight  upon  the  fixed  disk;  wooden  blocks  are  screwed  upon  the  inside 
of  the  annular  sluice  gate,  which  slip  between  the  curved  guides  and 
are  rounded  above  and  below,  in  oider  to  improve  the  ajutage,  and 
thus  foctlitate  the  efflux  of  the  water,  as  is  more  dearly  seen  at/and 
e.  Fig.  II. 

Fig.IL 


Fig.  II  exhibits  a  vertical  section  of  a  turbine;  a  a,  the  surhce 
of  water  in  the  upper  level,  or  forebay;  b  6,  the  surface  of  water  in  the 
lower  level,  or  tail  race;  c  c,  the  wheel  with  buckets  curved  in  plan; 
d  d,  the  fixed  disk  and  curved  guides  Ann\y  sa^porled  by  the  shuft 
pipe  g;  e  e,  the  annular  sluicegate,  with  its  wooden  internal  cushions 
yy^  to  improve  the  ajutage;  gg,  the  shaft  pipe;  A,  the  sht^ft  upon 
which  the  wheel  c  c  is  firmly  fixed  at  its  lower  part,  so  as  to  carry  the 
shaft  with  it  in  its  movement  of  rotation;  this  shaft  runs  upon  asuita- 
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ble  step,  or  pivot,  at  o:  i  t ,  two  vertical  rods,  which,  with  a  third  not 
seen  in  the  sketch,  are  attached  to  the  annular  sluice  gate  at  equal  dis- 
tances apart,  and  which  being  all  acted  upon  equa]l7  by  an  arrange. 
ment  of  screws  and  spur  gear,  raise  or  depress  the  annular  gate  vith 
perfect  regularity;  Ar  Ar,  a  kaiher  co/Ziar,  extending  entirely  around  the 
upper  circumference  of  the  annular  sluice  gate,  which  collar  being 
pressed  outwards  by  the  water,  against  the  concave  surface  of  the 
concentric  ^ei/  cylinder  n  n,  effectually  secures  this  joint  in  a  man- 
ner that  prevents  leakage;  //,  thtfortbay^  the  water  of  which  has  6ee 
communication  with  the  sluices  of  the  turbine,  by  the  whole  ciicoiai 
space  from  k\,ok\  and  finally,  m  is  the  tail  race  through  which  the 
water  escapes,  after  having  actuated  the  turbine.* 

To  illustrate  still  more  clearly  the  construction  and  mode  of  opera- 
tion of  the  turbines,  we  subjoin  a  brief  extract  from  a  paper  on  this 
subject,  by  George  Rennie,  Esq.,  F.  R.  S..  &c.,  published  in  this  joor- 
nal  for  1840,  and  also  reprint  the  wood  cuts  accompanying  that  paper. 

Fig*  III.  Vertical  Sxction. 


•  We  wUl  hen  obMive  that  tbe  cnrree  of  the  bucketi  of  the  twhine,  end  <^  tht  gob 
vpoB  the  fixed  disk,  matt  be  traced  in  a  particular  manner,  which  it  leqniraa  ioaiaiHT^ 
maater;  and  that  without  a  cloae  attention  to  this  point,  these  wheels  may  Jml  to  mfi*  * 
proper  degree  of  useful  effect,  as  was  the  case  with  several  in  France,  which  wen  aot  o«- 
with  sufficient  care. 
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Description  qfthe  Engratrings* 

Ly  beaib  with  which  the  lever  ofthe  brake  is  connected  hy  a  spring 
balance  marked  D.  W,  water  level.  P,  friction  wheel.  D,  dynamo- 
meter. ; 

a,  Main  axle  of  the  turbine. 

b  by  Shaft  pipe  enclosing  it 

C  C,  The  lower  part,  or  shell,  of  the  turbine  wheel. 

d  rf.  The  curved  buckets,  or  vanes,  against  which  the  water  presses 
in  escaping  between  them  from  the  wheel. 

e  Cy  The  curved  guides  upon  the  fixed  disk. 
J^/l  Rods  and  screws  for  manoeuvring  the  annular  sluice  gate. 

g  gy  The  annular  sluice  gate. 


Top  Vibw. 


Fig.  IV. 
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«  Operation. — To  set  the  machine  in  motion,  the  sluice  ggis  drawn 
up  by  means  of  the  screws  and  bolts//  Then  the  water  which  is 
continually  resting  on  the  fixed  disk  P  P,  with  the  pressure  of  the 
whole  fall,  immediately  issues  out  between  the  curved  guides,  and 
impinging  upon  the  curved  buckets  of  the  turbine,  causes  it  and  the 
main  shaft,  with  all  its  machinery,  to  revolve  rapidly.'^ 

Such>is  the  description  of  Mr.  Rennie,  which  is  reprinted  at  the  risk 

of  repetition,  with  the  particular  purpose  of  drawing  attention  to  the 

25* 
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Braktf  or  Friction  Dynamometer^  of  M.  De  Prony,  by  means  of 
vrhich  the  useful  effect  of  the  turbine  has  been  usually  measured. 

The  brake  consists  simply  of  two  stout  pieces  of  wood,  embracing 
a  smooth  wheel  firmly  fixed  upon  the  shaft  of  the  turbine,  and  cat 
out  concave  to  fit,  or  nearly  fit,  this  wheel;  these  collar  beams  are 
connected  together,  by  two  screws  with  heavy  nuts  and  washers,  by 
means  of  which  they  may  be  made  to  embrace  the  fixed  wheel,  with 
any  necessary  degree  of  force,  or  even  to  stop  its  motion. 

To  one  of  these  beams,  a  long  lever  is  attached,  and  connected  at  its 
outer  end,  either  by  a  spring  balance  or  a  scale  and  weight,  with  some 
fixed  point  of  the  building. 

This  is  the  whole  machine  (see  the  sketches)  which,  as  a  dynamo* 
meter^  is  remarkably  accurate,  as  well  as  perfectly  simple;  all  that  is 
necessary  is,  that  the  friction  should  be  made  regular,  and  the  wooden 
collar  beams  prevented  from  burning;  both  these  objects  are  effectual- 
ly attained,  by  the  simple  precaution  of  causing  a  small  stream  of 
water  to  fall  constantly  upon  the  rubbing  surfaces  of  contact. 

Then  the  screws  being  set  up  with  any  moderate  force,  weights  are 
added  if  a  scale  is  used,  or  the  spring  dynamometer  is  made  to  act,  so 
as  to  keep  the  lever  fixed  in  a  position  perpeudicular  to  the  pull  of 
the  balance. 

If,  when  the  shaft  is  revolving  with  speed,  the  lever  remains  regu- 
lated by  the  balance  weights  applied,  in  the  position  above  mentioned 
without  much  vibration,  the  weight  placed  in  thescale^  for  indicated 
by  the  spring  balance^  multiplied  by  the  velocity  the  end  of  the 
lever  would  take  if  free  to  revolve^  will  give  a  correct  measure  of  the 
net  useful  effect  of  the  machine. 

It  was  with  this  simple  and  correct  instrument,  devised  for  snch 
purposes  by  M.  de  Prony,  that  all,  or  nearly  all,  of  the  experiments 
made  by  M.  Morin  and  others,  upon  the  economical  value  of  the  tur- 
bine have  been  performed. 

Comparison  between  Reaction  and  Turbine  Wheels. 

The  wheel  of  the  turbine  alone,  is  not  very  dissimilar  in  general 
appearance  to  the  reaction  wheel,  though  totally  different  in  its  mode 
of  action. 

The  difference  lies  in  the  addition  of  a  fixed  disk  surmounted  by 
curved  guides,  and  in  an  entirely  different  curvature  given  to  tiK 
buckets;  these  variations  change  the  whole  character  of  the  madiine. 

The  reaction  wheel  derives  its  motion  solely  from  the  reaction  of 
the  spouting  water  against  very  oblique  vanes,  so  curved  as  to  facili- 
tate this  spouting  to  the  utmost  extent;  whilst  the  water  is  left  free  to 
♦-W  its  own  course,  in  entering  the  wheel. 
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In  the  turbine,  on  the  oontmry,  the  effect  is  to  restrain,  as  much  as 
possible,  the  spouting  of  the  water  at  a  high  velocity,  and  force 
it  to  act  against  the  vanes,  or  backets,  almost  perpendicularly  bj/ 
i7«/7re^^ure,  and  not  obliquely  bj/  its  impulse:  hence  it  is  that  the 
curved  guides  are  established  to  conduct  the  effluent  water,  and  con- 
strain  it  to  act  tangentiaUy  against  the  vanes,  which  are  curved  around 
so  much  as  to  prevent  the  water  from  leaving  them  until  its  pressure 
is  exliausted,  or  until,  thrown  outwards  by  centrifugal  force,  it  drops 
from  the  wheel  inert  and  almost  destitute  of  motion. 

In  the  reaction  wheel,  the  greater  the  velocity  of  the  spouting  water 
the  greater  is  the  impulsive  reaction,  and  consequently  the  greater  is 
the  effect  produced — but  in  the  turbine,  the  less  the  velocity  of  the 
effluent  water,  and  the  less  its  impulse,  the  greater  is  the  effect,  because 
its  full  pressure  is  then  made  to  act  with  more  advantage. 

In  fact  the  turbine  is  so  planned  as  to  ssLiisfyypracticalfy, the  theoretic 
cal  condition  which  the  European  philosophers  have  established  as 
necessary  to  the  production  of  a  maximum  effect  in  water  wheels, 
viz:  that  the  water  must  enter  the  wheel  without  shock,  and  leave 
it  without  velociiy^-OT  in  other  words,  that  it  must  be  a  wheel  of 
pressure  and  not  of  impulse — ^which  condition,  fulfilled  by  the  turbine, 
is  not  satisfied,  but  reversed  by  the  reaction  wheel;  and  h^nce  it  is  that 
the  latter  ranks  amongst  wheels  of  impulse,  and  has  an  effective  co- 
efficient of  only  about  0.400,  whilst  the  former  takes  its  place  amongst 
the  wheels  of  pressure,  and  has  a  co-efficient  approximating  to  0.800, 
or  double  that  of  the  other. 

In  fine,  if  wc  may  be  allowed  to  make  such  a  comparison,  turbines 
are  horizontal  overshot  wheels,  and  reaction  wheels  are  horizontal 
undershotsj  both  being  similar  in  action  and  effect  to  these,  except 
that  in  consequence  of  the  water  acting  in  both,  upon  the  whole  cir- 
cumference at  once,  under  full  pressure,  they  admit  of  being  made 
much  smaller  in  diameter  than  overshot  or  undershot  wheels:  on  both 
of  which  the  water  of  the  fall  acts  efficiently  only  by  a  part  (sometimes 
a  very  small  part)  of  the  periphery. 

Experiments  demonstrating  the  economical  value  of  TSirbine 

Water  Wheels. 

The  first  turbine  established  by  M.  Fourneyron,  after  he  had  com- 
pleted the  plan  of  his  invention,  was  applied  to  a  saw  mill  at  Pont  sur 
I'Ognon,  in  France,  and  a  series  of  experiments  were  there  made  by 
liim,  to  satisfy  himself  concerning  its  value  as  a  motor;  but  although 
these  were  perfectly  satisfactory, he  waited  with  commendable  caution, 
imtil  he  had  constructed  and  put  in  action  several  other  turbines,  (all 
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of  which  performed  well,)  before  he  publicly  communicated  the  re- 
sults. 

Having  obtained  a  patent  for  his  invention  in  France,  he  wrote  a 
very  able  essay  which  is  published  in  the  << Bulletin  de  la  Sodkak 
D'Encouragement  pour  I'Induscrie  Nationale/'  for  1S34,  and  gives  a 
full  description  of  the  invention  and  of  several  turbines  which  he  had 
then  constructed;  one  of  them  upon  a  fall  of  four  and  a  quarter  feeu 
being  of  fifty  horses  power.  The  society  above  referred  to^  awarded 
to  M.  Fourneyron  a  prize  of  6000  francs  for  the  successful  introdaction 
of  his  wheels  into  use. 

The  great  advantages  possessed  by  the  turbines  over  other  kDOwn 
hydraulic  motors,  as  displayed  in  their  work  at  various  mill  seats,  soon 
attracted  considerable  attention  upon  the  continent  of  Europe;  andin 
1837,  Capt.  Arthur  Morin,  of  the  French  Artillery,  a  distinguished  ex- 
perimental philosopher,  took  up  the  subject  with  the  view  of  fixing 
decisively,  the  economical  value  of  this  motor;  and  he  made  acaiefoL 
impartial,  and  prolonged  series  of  experiments  upon  turbines  of  large 
size,  which  were  then  driving  extensive  mills  at  MilUbach  and  Mous- 
ray,  in  France. 

The  record  of  these  trials,  with  remarks  by  M.  Morin,  was  pob- 
lished  at  Metz  and  Paris  in  1838,  under  the  title  ot  *^  Experiences  sur 
les  Roues  Hydrauliques  a  axe  vertical  appelies  Turbines,^  from 
this  work  we  have  derived  most  of  the  facts  herein  embodied,  and  it 
will  be  found  well  worth  an  attentive  perusal,  by  persons  interested 
in  these  subjects. 

About  the  same  time  also,  M.  Dieu,  a  major  of  Artillery,  made  ex- 
periments upon  the  useful  effect  of  a  turbine,  established  in  the  mill 
of  Lepine,  which  trials  were  quoted  and  reduced  by  M.  Morin,  in  the 
work  above  referred  to. 

Experiments  upon  the  available  power  of  a  turbine,  were  also  tried 
upon  one  which  was  established  at  St.  Blaise,  in  the  Black  forest,  and 
actuated  by  a  stream  of  water  having  the  enormous  fall  of  354  feet! 

Finally,  connected  with  a  proposition  made  by  M.  Arago,  to  create 
a  small  fall  in  the  Seine  at  Paris,  and  employ  turbines  upon  it  to  sup- 
ply that  city  with  water,  in  lieu  of  other  contrivances  now  exisiiog 
for  that  purpose ;  a  commission  was  appointed  by  the  Prefect  of  the 
Seine  to  conduct  a  series  of  experiments  upon  the  turbine  of  Inval, 
and  they  particularly  examined  the  effect  of  backwater  upon  turbines« 
arriving,  as  the  others  had  done  before,  at  the  conclusion  that  the  co- 
efficient of  useful  effect  was  not  sensibly  diminished,  even  when  the 
turbine  was  deeply  immersed  in  backwater. 

As  the  writer  believes  that  no  experience  has  yet  been  bad  io 
^"^'^rica,  with  turbines  at  large,  he  is  unable  to  quote  any  expcn- 
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ments  made  here^  upon  a  working  scale ;  but  in  this  case,  any  further 
trials  than  those  made  upon  the  continent  of  Europe,  seem  quite  un« 
necessary  to  establish  the  value  of  this  machine ;  for  those  experiments 
— ^made  by  different  individuals,  at  different  periods  of  time,  upon  tur- 
bines of  different  size,  and  actuated  by  different  falls  of  water — cor- 
roborate each  other  so  completely  as  to  fix  the  value  of  the  turbine, 
as  an  hydraulic  motor,  in  a  manner  so  definite  and  conclusive,  as  to  be 
wholly  beyond  the  reach  of  cavil  or  dispute. 

The  following  table  contains  a  very  brief  summary  of  some  of  the 
results  of  the  numerous  experiments  above  refered  to ;  M.  Morin  alone 
having  made  48  separate  experiments  upon  the  turbine  of  Moussay, 
and  84  upon  that  at  MOllbach. 


Situation  of  Um  Taibino. 


Moussay, 
MOllbach, 
Lepine, 

Inval, 


St.  Blaise, 


Pout  sur  I'Ognon, 
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III 
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0.780 


0.772 


0.880 


Name  of  tho  Ezperi- 
mentor. 


M.  Morin. 
Ditto. 
M.  Dieu. 


A  Conmiission. 


M.  Fournejrron. 


Ditto. 


Gapt.  Morin  concludes  his  account  of  the  valuable  experiments 
made  by  him,  with  the  following. 

Oeneral  Summary  qf  the  Experiments  on  the  ustful  effect  cf 

Turbines. 

^From  all  the  experiments  that  have  now  been  made,  which  relate, 
^^I.  7b  the  Turbine  of  Moussay,  where  the  height  of  the  fall,  dur- 
ing the  experiments,  was  about  24-^^  feet,  and  where  the  wheel  was 
immersed  under  water  about  ^  feet 
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<<IL  7b  the  Turbine  ofM^Ubachj  where  the  height  of  the  Mdoi- 
ing  the  experiments,  was  about  Hi  feet,  and  where  the  wheel  was 
immersed  under  water  about  2i  feet 

<<III.  To  the  Turbine  of  Lepint^  where  the  height  of  the  &11  is 
about  6i  feet. 

"IV.  To  the  Turbine  oflnvaly  where  the  height  of  the  available 
fall  was  successively  reduced  from  3^"^  to  ^y^  feet,  whilst  on  the  cob> 
trary,  the  depth  to  which  the  wheel  was  immersed  was  augmented 
from  3|  to  51  feet 

"V.  7b  the  Turbine  of  St.  Blaise,  in  the  Black  Forest,  where  the? 
used  a  fall  of  354^^^  feet,  with  a  turbine  of  ly"^^*^  feet  diameter,  mak- 
ing 2300  turns  in  a  minute,  and  transmitting  a  power  of  40  horses. 

fVe  are  able  to  conclude: 

<<  I.  That  these  wheels  are  equally  suitable  to  the  greatest,  as  to  the 
smallest  falls. 

<<II.  That  they  transmit  a  net  useful  effect,  equal  to  0.70  or  0.78  of 
the  absolute  work,  or  power,  expended  by  the  motor. 

<'IIL  That  they  are  able  to  move  at  velocities  extremely  distant, 
more  or  less,  from  that  which  belongs  to  the  maximum  effect,  with- 
out the  net  useful  effect  differing  notably  from  this  maximum. 

"IV.  That  they  are  able  to  do  duty  under  water  at  depths  from  H 
to  6i  feet,  without  the  ratio  of  the  useful  effect  to  the  power,  dimin- 
ishing notably. 

"V.  That  as  a  consequence  of  the  preceding  property,  they  use  all 
the  time,  the  whole  available  fall,  since  we  place  them  below  the  lerel 
of  the  lowest  waters. 

"VI.  That  they  are  able  to  receive  very  variable  quantities  of  water 
without  the  ratio  of  effect  to  power  diminishing  notably. 

"If  we  unite  to  these  valuable  mechanical  properties  of  the  turbines, 
the  advantage  that  they  offer  of  occupying  but  little  space,  of  being 
able,  without  great  expense,  and  without  embarrassment,  to  be  estab- 
lished in  such  part  of  the  works  as  we  wish,  of  moving  generally  at 
velocities  much  superior  to  those  of  other  wheels,  thus  avoiding  gear- 
ing or  recourse  to  the  transmission  of  complicated  motions,  we  con- 
ceive, without  doubt,  that  these  wheels  ought  to  rank  amongst  tkt 
best  hydraulic  mofors.^^ 

The  striking  property  which  the  turbines  have  of  retaining,  uoim- 
paired,  their  co-efficient  of  effect,  or  ratio  of  effect  produced,  to  jwwer 
expended,  even  when  deeply  immersed  in  dacAu^a^er,  deserves  further 
illustration. 

Thus  from  the  experiments  made  upon  the  powerful  turbine  at 
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Invaly  wbichy  actuated  by  a  fall  of  6)  feet^  drives  400  looms  at  once ; 
it  appears  that, 

With  a  fall  of  3i  feet,  and  backwater  of  3i  feet,  the  co-eff.  a  0.77 
Ditto.  2    do.  do.         4i  do.  a  0.72 

Ditto.  1     do.  do.         5i  do.  b  0.65 

And  M.  Fourueyron,  in  experimenting  upon  the  turbine  of  Pont  sur 
I'Ognon,  found  that  with  the 

Wheel  not  immersed and  with  4^  feet  &11,  co-efil  as  0.88 

Do.        submerged  1-^^^       do.      3^  do.  a  o.80 

Do.  do.      OyV^       do.      3^\  do.  a  Q.87 

Other  experiments  might  be  cited  to  the  same  effect,  but  that  it  seems 
lunecessary  to  add  any  thing  further  in  order  to  establish  the  impor- 
tant fact,  that  backwater  does  not  reduce  the  coefficient  of  effect,  ap^ 
pertaining  to  turbine  wheels. 

From  the  experiments  of  the  French  gentlemen,  of  which  the  mere 
results  have  been  already  quoted,  we  may  with  perfect  safety  con- 
clude; that  for  any  fall  qf  water  whatever,  above  a  yard  highj  the 
coefficient  of  the  net  useful  effect  y  returned  by  turbines^  may  safely 
be  assumed  at  tkreefoua^ths  of  the  power  expended,  whether  the  site 
be  affected  by  backwater  or  not. 

Illustrations  of  the  Utility  qf  Turbine  Wheels. 

When  it  is  recollected  that  the  first  turbine  was  established  at  Pont 
sur  I'Ognon,  in  France,  in  1827,  that  descriptions  of  several  turbines, 
with  authentic  accounts  of  their  perfect  success,  were  published  in 
Paris,  in  1834,  and  that  the  conclusive  experiments  of  M.  Morin  were 
made  public  in  183S,  it  seems  really  extraordinary  that  the  turbines 
:iave  not  yet  been  introduced  into,  or  become  known,  in  the  United 
States;  whilst  reaction  wheels,  recommended  only  by  a  single  one  of 
Jie  good  properties  of  the  turbine — ^that  of  acting  well  in  backwater 
— have  spread  rapidly  into  every  quarter  of  the  Union,  alUiou^  they 
Lxe  very  far  inferior  to  the  turbine,  as  an  hydraulic  motor;  and  being 
>ut  little  cheaper,  must  ultimately  be  superseded  by  the  latter,  in  all 
tit  tuitions  where  economy  qf  water  is  an  object. 

That  such  an  advantageous  motor,  should  have  been  so  long  ne- 
rlected  by  the  enterprising  people  of  America,  is  probably  owing,  in 
>art^  to  the  &ct  that  the  record  of  those  experiments,  which  have  so 
completely  established  the  utility  of  the  turbine,  has  been  locked  up 
irom  many  in  a  foreign  language.* 

*  We  mult  obaare,  however,  thet  MMiie  anenoeeeifal  attempts  have  been  lieratolbfe  made 
m  the  Journal  of  the  FiankUn  Inatiiiite,  ai  well  ai  in  w&m%  of  the  Englkh  peiiodicala,  to 
r«w  horn  the  pahlic  that  attention  to  the  turhine  wheelf  which  they  really  deserve  thqe 
a  thii  joumal  fiw  1SS9|  aone  eztraota  weie  giTen  from  the  report  of  the  Fieaeh  Aefr> 
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Be  that  as  it  may,  no  more  time  ought  to  be  lost  in  fiiirly  testing 
the  merits  of  these  wheels  upon  this  side  of  the  Atlantic;  for  that  they 
richly  deserve  the  closest  attention  of  the  proprietors  of  any  vorks  im- 
pelled by  water  power,  will  appear  manifest  from  a  very  few  remarks. 

In  the  first  place,  they  are  cheap^  and  being  made  of  east  iron  art 
very  durable;  and  the  writer,  from  some  examination  into  this  ques- 
tion, is  inclined  to  the  belief,  that  even  in  the  first  instance,  turbines 
are  not  likely  to  be  much  more  costfy  than  ordinary  wheels  of  the 
same  power,  whilst  they  will  certainly  be  much  more  durable,  and 
thertfore  ultimately  cheaper. 

Ihirbines  compared  with  Heaction,  Undershot y  and  Breast  Whttk 

Whilst  the  co-efficient  of  effect  uniformly  belonging  to  the  tarbine* 
under  all  circumstances,  approximates  to  0.800;  this  value  in  under- 
shot, reaction,  and  breast  wheels,  is  only  about  0.400  for  the  two 
former,*  and  say  0.500  for  the  latter  wlien  unimpeded  by  backwater; 
and  hence  the  great  advantage  possessed  by  the  turbine  as  a  motor, 
when  compared  with  these,  is  strikingly  evident,  as  it  amounts  to 
100  per  cent,  over  the  two  former ^  and  50  per  cent,  over  the  brtast 
wheel. 

Thus  if  at  the  numerous  reaction,  and  undershot  mills,  now  in  active 
use  in  the  United  States,  the  present  wheels  were  discarded,  and  tur- 
bines substituted,  by  that  simple  act,  at  a  comparatively  small  expense, 
the  available  power  of  all  such  mill  sites  would  actually  be  doubled! 
whilst  in  many  mills  .a  good  deal  of  gearing  between  the.  motor  and 
the  working  point  might  advantageously  be  dispensed  with.  To  make 
this  more  clear,  if  we  assume  that  any  given  reaction^  or  undershot 
mill  is  now  making  40  barrels  of  flour  per  day,  then,  by  the  mere  sub- 
stitution of  turbines  for  the  existing  wheels,  the  same  mill  could  nrn- 

m 

demy  upon  M.  Moiin's  ezperimenta;  and  in  1S40  an  article  on  turlnnei,  by  G.  Rennie,  E^* 
F.  R.  8.,  StCn  waa  repabUahed  from  Herapath'a  Railway  Magaiin«,  London,  1839;  vs^ 
withatanding  thia,  not  mnch  regard  seema  to  haTe  been  paid  to  them,  either  in  thia  oooanj 
or  in  England,  np  to  the  present  time;  bat  the  writer  obsenrea,  in  the  late  foreign  period 
cala,  that  on  the  prpaentation  of  a  paper  on  ^'Machines  recipient  of  Water  Fowvr "  ^ 
Prof.  Gordon,  of  Glasgow,  considerable  interest  waa  manifested  at  a  lato  meeting  of  tbcli. 
afituto  of  Civil  Engineers,  London,  and  an  animated  diacussion  arose,  in  the  coarse  o(wti&, 
opinions  ▼eiy  faToarable  to  the  tutinne  were  ezpreaaed  by  some  distingniahed  prefieMi^ 
men;  and  hence  it  is  probable  that  this  Talaable  motor  will  aoon  be  introdooed  into  Bof* 
land. 

*  When,  in  a  previoas  part  of  thia  essay,  we  stated  that  reaction,  flatter,  and  tab  vbedf 
ranked  with  undershots,  and  had  like  them  a  co-eflident  appi«ximaling  to  0.400;  we  meat. 
of  oooiae,  in  case  they  were  working  to  the  best  advantage  possible;  for  it  ia  well  known  i> 
practical  men  that  as  they  are  nsoally  constructed  and  used,  they  consame  much  more  wtter 
than  the  best  ondershot  wheels,  or  have  a  co  efficient  o//m  much  Ust  than  0  400;  iaMtfae 
undershot  wheels  themselves  seldom  realize,  in  actual  practice,  mora  than  one-third  of  tfe 
power  expended,  whiiat  the  other  wheela  of  impulae  ate  generally  rtiU  less  eflleisnt 
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ufaciure  at  least  80  barrels  in  the  same  time,  and  with  the  same 
consumption  qf  water. 

Again,  wherever  breast  wheels  are  now  in  use,  with  a  fixed  amount 
of  water  available,  50  per  cent,  may  be  added  to  the  power  of  such 
mills  by  employing  the  turbine  and  discarding  the  others;  thus  for  ex- 
ample, let  us  take  the  well  known  breast  wheels  at  Fairmount,  which 
supply  the  city  of  Philadelphia  with  water  by  pumping  it  from  the 
Schuylkill  into  reservoirs  96  feet  high,  above  the  surface  of  the  Fair- 
mount  pool. 

These  wheels  require  an  expenditure  of  about  30  gallons  of  water 
falling  eight  feet,  to  elevate  one  gallon  96  feet  into  the  reservoiris;  or 
estimating  friction,  &c.,  at  one-fifth,  they  have  a  co-efficient  of  near 
0.500;  now  by  substituting  for  these,  the  turbine  wheels  which  possess 
a  co-efficient  of  0.750,  only  20  gallons  falling  eight  feet  would  be  ex- 
pended in  forcing  one  gallon  96  feet  high,  into  the  reservoirs;  or  with 
the  same  amount  of  water  as  is  now  used  upon  the  breast  wheels,  if 
the  pumps  were  impelled  by  turbines,  and  the  friction  remained  con- 
stant, they  would  force  into  the  reservoirs,  50  per  cent,  more  water. 

In  this  calculation  we  suppose  that  the  turbines  work  with  only 
eight  feet  fall,  which  in  consequence  of  the  impediment  presented 
to  the  breast  wheels  at  every  tide  by  backwater,  we  have  assum- 
ed as  the  average  effective  fall  now  used;  but  as  the  turbines  dis- 
regard  backwater,  it  would  be  proper  in  employing  them  to  lay  them 
lower  than  the  breast  wheels  are  now  placed — ^indeed  if  it  were  conve- 
nient to  follow  the  rule  fixed  by  M.  Fourneyron,  in  the  supposed  case 
of  placing  Turbines  at  Fairmouut,  they  should  be  laid  <<just  below  the 
lowest  waters  of  summer,",.(y  in  the  plane  of  the  lowest  spring  tide. 

Then  in  consequence  of  the  phenomena  displayed  in  tidal  rivers, 
showing  that  the  tide  rises  very  slowly  upon  the  last  of  the  flood,  and 
falls  very  rapidly  upon  the  first  of  the  ebb;  it  would  be  found  that 
with  turbines  laid  below  low  water  mark,  an  average  effective  fall  of 
about  four  feet,  out  of  the  common  tide  of  six  feet,  could  be  made 
available;  or  as  the  clear  fall  to  common  high  water  is  now  six  feet 
at  Fairmount,  we  should  in  this  manner  acquire  a  mean  effective  fall 
of  four  feet  niore,  or  ten  feet  in  all,  by  taking  proper  advantage  of  the 
ability  of  turbines,  to  act  successfully  in  backwater;  it  is  therefore  im- 
fortunate  that  these  water  wheels  were  unknown  at  the  time  the  mill 
buildings  were  erected  at  Fairmount,  as  it  would  scarcely  be  practi- 
cable now,  to  gain  the  full  fall  without  injury  to  them. 

Upon  these  data  if  we  calculate  the  effect  produced  at  Fairmount,  in 
gallons  raised  into  the  reservoirs,  for  every  30  gallons  now  used  on 
the  breast  wheels  with  eight  feet  virtual  fall ;  or  supposed  to  be  used 
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upon  turbines  with  ten  feet  effective  descent^  the  following  would  k 
the  proximate  results. 

mth  Breast  Wheels. 

Galli.  Ft  fUI. 

30  X        8  aeSiO  aggragato  power. 
Fowar.  Co-df.  of  effect 

240x0«(i^ni30  iiielbl  eftct 
D6dootfrictioii?,.^j^  24 
oftbepamptS    ^^^ 

Gftlb.  lilM  1  fix>t  B  96 

Then  96  -^  96  feet  height  of  Teeervoir,sl 
gaOoo  raieed  96  feet  by  the  brtaai  teheeii,  for 
ewtfj  80  giUons  eipeaded  with  8  feet  yirtnal 
(ell. 


With  TurAines. 
Odli.  FtfclL 

80X      10^^00  eggfqgmpoiict 

Poiver.  Co«£of  effeot 

800x0.r50n3S6  neaful  cfiMt. 

Dedoctfriction^j^^^^^ 
olthepnmpeS    *"      ** 

GeOe.  lifted  1  fiMi  a  180 

Then  180^96  feet  height  of  nmnaa;zil 
gellont  raieed  96  feet  by  the  iurbuut,  fiv 
every  SO  gallone  expended  with  lOfectTirtail 
faU. 


In  fine,  if  turbines  were  substituted  for  breast  wheels  at  Fairmoont, 
and  worked  with  only  a  little  more  fall  than  is  now  used,  they  wouU 
by  the  same  expenditure  of  water,  elevate  Jifty  per  cent,  more.* 

But  if  it  were  practicable,  or  convenient,  so  to  locate  turbines  there, 
as  to  avail  of  10  feet  virtual  fall,  they  would,  with  the  same  expense 
of  water,  surpass  the  breast  wheels  in  their  work,  (though  these  aie 
well  planned  and  built,)  about  eighty-seven  per  cent,;  and  though  vith 
the  present  buildings  the  necessary  arrangements  to  realize  the  full 
fall  cannot  be  easily  made,  still  the  above  calculation  demonstrates  the 
vast  superiority  of  this  motor  for  such  sites. 

As  this  mode  of  illustrating  the  utility  of  turbines  seems  to  be  well 
suited  to  the  purposes  of  explanation,  the  writer  will  now  make  a 
similar  reference  to  the  well  known  water  power  derived  from  the 
Schuylkill  river  at  Manyunk,  in  this  state,  and  used  there  upon  cvtr* 
shot  wheels, 

TSirbines  compared  with  Overshot  Wheels, 

Although  the  co-efficient  representing  the  net  useful  effect  capable 
of  being  derived  from  the  expenditure  of  a  fixed  amount  of  water, 
upon  overshot  and  turbine  wheels  is  identical^  or  approximates  to 
0.800  in  both;  still  the  latter  are  superior  as  general  motors,  owing  to 

*  Aa  the  day  is  not  fer  distant  when  the  amount  of  water  leqnired  to  feed  the  bmrt 
wheels  and  their  pcunps,  which  now  supply  the  dty  of  Philadelphta  with  wmter ferii«»  wiB 
equal  in  quantity  the  entire  sammer  flow  of  the  SehoylkHl  river  clear  of  the  kabs*  ^ 
Fairmoimt  dam,  and  of  the  amoont  nceoMaiy  for  the  naTigation-— il  most  be  a  grrti^ 
reflection  to  the  citiiens  that  when  that  day  does  oome^  all  that  th^  have  to  do  is  to  tm^ 
to  the  nse  of  the  beautiful  inyeotion  of  M.  Foumeyron»  discard  all  the  breeit  wheek  ib^ 
substitute  turbines  in  their  stead,  whereby  their  supply  qf  water  will  be  at  onee  wgmaUd 
at  kaatonehalff  and  a  resort  to  auxiliary  works  at  Flat  Rock,  which  have  been  projsctel  (■ 
advance  by  the  able  and  experienced  soperintandent  of  the  water  vrorka,  may  tbui  1«P^ 
poned  for  another  generation,  if  not  entirely  relinqniihed. 


Jtemarks  on  Beaction  and  7\iriine  Water  fFheela,        303 

their  ability  to  use,  or  make  available,  the  allowance  qflen  made  for 
backwater  J  and  also  to  dispense  with  a  great  deal  of  gearing. 

Thus  at  Manynnk,  where  the  head  and  fisill  is  near  23  feet  at  ordi- 
nary times,  it  has  been  deemed  advisable,  (judiciously  without  doubt) 
to  throw  off,  in  setting  the  wheels,  two  and  a  haJJfeet  of  the  fall  as 
an  allowance  for  iMickwater;  and  to  employ  overshot  wheels  of  but 
about  nh  feet  average  diameter,  working  under  three  feet  head;  hence 
the  head  and  fall  actually  employed  is  only  20)  feet;  now  if  turbines 
were  used  at  that  place  in  lieu  of  overshot  wheels,  the  backwater 
might  safely  be  disregarded,  and  thus  the  entire  fall  of  23  feet  would 
be  made  useful,  or  about  one^ghth  would  be  €tdded  to  the  power  of 
the  mills  established  at  Manyunk, 

Advantages  similar  to  those  we  have  recited,  have  resulted  abroad 
from  the  employment  of  turbines  in  lieu  of  other  wheels,  and  such  a 
course  will  be  the  result  here,  for  it  must  be  particularly  remarked 
that  the  turbine  wheel  is  not  a  merely  speculative  or  untried  project, 
but  a  thoroughly  tested  and  proved  maehiney  about  the  utility  qf 
which,  upon  the  largest  scale  which  practice  requires,  not  the  shadow 
qfa  doubt  can  remain  upon  the  minds  qfany  who  choose  to  invesii- 
gate  the  subfect 

The  turbine  wheels  possess  another  prominent  advantage  which  we 
will  now  briefly  illustrate;  thus  upon  a  23  feet  fall  such  as  that  at 
Manyunk,  an  overshot  wheel  of  20  feet  in  diameter,  if  running  at 
its  best  velocity  of  six  feet  per  second  at  the  skirt,  would  make  but  six 
turns  in  a  minute,  whilst  a  millstone,  for  example,  must  run  about 
120  revolutions  in  that  time ;  hence,  such  an  overshot  wheel,  if  applied 
to  a  flour  mill,  would  require  gearing  in  the  ratio  of  20  to  1,  between 
the  motor  and  working  point;  but  if  the  turbine  were  used  in  such  & 
place  under  23  feet  fall,  it  would,  when  working  at  its  maximum  rate 
of  efiect,  run  at  least  175  revolutions  in  a  minute,  requiring  no  gear- 
ing whatever  to  get  up  the  speed  desired;  consequently  a  considera- 
ble saving  would  ensue  from  dispensing  with  the  spur  gear,  whilst  at 
the  same  time  the  power  consumed  in  driving  this  gearing  (which  is 
frequently  great)  would  be  saved  or  reserved  for  direct  application  to 
the  work. 

In  conclusion,  the  chief  points  of  advantage  promised  by  the  use  of 
turbines  upon  the  millseats  of  the  United  States,  may  be.  briefly 
summed  up  as  follows. 

1.  They  act  with  perfect  success  in  backwater. 

2.  They  are  not  liable  to  obstruction  from  ice. 

3.  They  require  but  little  gearing  to  get  up  a  high  velocity  at  the 
working  point 

4.  They  use  to  advantage  every  inch  of  fall. 
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5.  They  are  equally  applicable  to  very  high  and  very  low  fidb. 

6.  They  are  equal  in  power  to  the  best  overshot  wheels. 

7.  They  may  vary  greatly  in  velocity  without  losing  power. 

8.  They  are  very  compact,  and  occupy  but  little  room. 

9.  They  may  be  very  accurately  regulated,  to  an  imiform  speed, 
by  means  of  a  governor  connected  with  the  annular  shiice  gate. 

10.  They  are  perfectly  simple  and  not  likely  to  get  out  of  order. 

11.  They  are  not  very  expensive. 

12.  They  are  very  durable. 

These,  it  seems  to  the  writer^  are  twelve  good  reasons,  for  the  adop- 
tion of  turbines  as  the  motors  in  all  future  mills  erected  in  this  country 
— ^indeed  they  would  fully  justify  the  substitution  of  them  in  place  of 
most  of  the  wheels  now  in  use  upon  our.  mill  seats;  for  either  upon 
one  account  or  another,  the  turbine  is  superior  to  all  other  water 
wheels,  and conseqtuntly  must  be  regarded  as  the  very  best  hydraulic 
motor  now  known  to  mechanics. 

Philadelphia^  Sept.  1,  1842. 
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Cost  of  Transportation  on  Railroads,     By  C.  Ellet,  Jr.,  C.  E. 

[COKTIirUKD  FBOX  PAOX  233.J 

On  the  Relative  Fdlues  of  Distances  and  Chradienis. 

In  the  preceding  numbers  I  have  offered  convenient  and  appro- 
priate formulas  for  computing  the  cost  of  transportation  on  railroads, 
and  determining  the  effect  produced  on  that  cost  by  variations  in  the 
acclivity  of  the  limiting  gradients.  I  propose  now  to  ascertain  the 
value  of  any  increase  or  diminution  of  the  length  of  the  line  in  terms 
of  that  grade;  that  is  to  say,  to  determine  how  many  feet  per  mile  the 
steepness  of  the  limiting  gradient  may  be  increased  for  the  purpose  of 
saving  one  mile  of  distance ;  or  what  increase  of  distance  will  be  justi- 
fiable in  the  development  of  a  road  for  the  purpose  of  reducing  the 
line  to  a  level,  or  of  saving  any  given  amount  in  the  rate  of  ascent 
of  the  limiting  gradient 

For  this  purpose  we  will  xecur  to  our  formula  (B),  which  expresses 
the  annual  charges  of  the  company,  and  write  it  thus — 

in  which  x*  is  put  for  the  empirical,  or  accidental  grade,  in  feet  per 
mile,  which  it  is  desirable  to  relieve;  V  the  number  of  tons  gross  which 
annually  ascend  that  grade  in  full  trains;  /  the  number  of  tons  oel 
annually  transported  through  the  line,  in  both  directions  and  in  full 
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trains;  /"  the  number  of  tons  gross  carried  through  the  line;  C  the  cost 
of  running  a  freight  engine  with  its  tender  one  mile ;  c  the  additional 
cost  of  locomotive  power  for  each  gross  ton  carried  one  mile,  and  h 
the  length  of  the  road  in  miles. 

It  will,  of  course,  be  observed  that  this  formula  is  applicable  only 
to  roads  which  are  used  exclusively  for  the  conveyance  of  freight,  and 
is  obtained  in  the  supposition  that  all  the  engines  are  loaded  to  their 
maximum  capacity  on  the  limiting  gradient  But  in  all  lines  used  for 
general  travel,  the  passenger  trains,  at  least,  and  sometimes  a  portion 
of  the  freight  trains,  are  much  lighter  than  the  engine  is  capable  of 
conveying  on  this  grade. 

In  order,  therefore,  to  express  correctly  the  aggregate  annual  ex- 
penses, on  such  lineSj  and  to  render  the  equation,  which  it  is  propos- 
ed to  deduce,  as  general  as  possible,  we  must  add  to  the  above  for- 
mula the  cost  of  motive  power  for  the  number  of  miles  traveled  by 
the  engines  which  are  not  fully  loaded,  and  the  expenses  incident  to 
the  conveyance  of  the  whole  number  of  through  passengers,  which 
are  not  covered  by  the  cost  of  power.    These  expenses  have  already 

p  h 
been  stated  to  be  j— ,  where  j9  represents  the  number  of  passengers 

carried  <<  through;''  and  if  we  represent  by  N'  the  number  of  trips 
made  by  engines  carrying  passengers  and  less  than  their  full  compli- 
ment of  freight,  and  by  C  the  cost  of  running  such  engines  with  their 
tenders  one  mile,  the  expression  of  the  aggregate  annual  expenses,  in 
its  most  general  form,  will  become 

(C  N'  -h  2  C  ^^"*I,f  /'  +  er*  -h  -^  +  —  -I-  50oV;    (G) 
^        20  w      ^       ^  1000  ^  100  ^  "^^y*^   V  ; 

in  which  only  one  of  the  terms  is  affected  by  the  value  of  the  grade. 

This  is  a  modification  of  the  approximate  formula  (A),  given  in  a 
previous  number,  and  is  expressed  in  different  terms,  though  it  yields 
very  similar  results. 

By  means  of  this  expression  we  may  readily  compare  the  merits  of 
two  lines,  of  different  lengths  and  grades,  and  accommodating  the 
same,  or  different  amounts  of  tonnage,  and  determine  the  difference 
between  their  values.  For  this  purpose  we  have  only  to  substitute 
for  the  notation  the  actual  values  of  the  gradients,  and  the  lengths  of 
the  two  lines,  and  calculate  by  the  equation  the  annual  charges  which 
they  respectively  involve. 

It  was  from  this  expression  in  the  simpler  state  in  which  it  may  be 

presented  for  application  to  a  road  on  which  the  business  is  restricted 

exclusively  to  die  transportation  of  freight,  that  we  determined,  in  the 

26* 
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preceding  Bombeffythe  sam  which  might,  with  proprietf,  be  expend- 
ed for  the  reduction  of  the  limiting  gradient  But  we  are  not  to  re- 
gard that  expression  as  authorizing  a  diminution  of  the  aodivity  of 
the  gradient,  at  the  expense  of  any  augmentation  of  distance,  nnkas 
the  value  of  the  increase  of  the  distance  be  taken  into  the  aocouoL 
Any  increase  of  the  length  of  the  line  of  the  improvement  necessBrilr 
involves  an  increase  of  expense  for  its  maintenance;  for  the  locomo- 
tive power  which  traverses  it,  and  for  the  cars  which  pass  over  the  ad- 
ditional distance.  The  value  of  this  increase  of  the  annual  chaiga 
consequent  on  any  augmentation  h' — A  is  obvioudy 

(C'N'  +  aC^'/'  +  cr+^^  +  4  +  50o)(*'-^)5    (H) 

an  expression  from  which  we  are  able  to  calculate  immedialeiy  the 
annual  value  of  any  augmentation  or  reduction  of  the  length  of  the 
road,  and  consequently  the  sum  which  it  would  be  expedient  to 
expend  for  the  purpose  of  effecting  any  given  reduction* 

But  we  have  already  seen  that  if  we  diminish  the  indination  of  the 
maximum  gradient  any  quantity  x' — x  feet  per  mile,  we  simultaneoos- 
ly  reduce  the  aggregate  annual  expenses  the  amount  represented  by 
the  expression 

20  W 

In  order,  then,  to  determine  the  change  in  the  length  of  the  line 
which  will  have  the  same  effect  on  the  cost  of  transportation  as  any 
given  reduction  of  the  limiting  gradient,  we  must  equate  these  two 
quantities,  and  deduce  from  the  equation  the  value  of  distance,  or 
A' — h  in  terms  of  the  change  of  gradient  This  <^ratioa  piodacesfor 
the  expression  of  the  quantity  which  we  will  be  authorised  to  increoee 
the  length  of  a  road  for  the  purpose  of  reducing  the  linuting  gradieDt} 
of  which  the  ascent  is  x'  feet  per  mile,  down  to  any  other  rate  x  M 
per  mile. 


Ar{x'—x) 


^  ^  +^^^oW^'  +^^  +iooa+Too  +  ^^ 


rA'-A.{I) 


The  augmentation  of  the  length  of  the  road  adequate  t^oompensate 
for  any  given  reduction  of  the  limiting  grade,  is  therefore  directly 
proportional  to  the  original  length,  and  reciprocally,  ear  very  nearly  so, 
as  the  power  of  the  engines  used  in  the  conveyance  of  die  freight 
The  greater  the  tonnage  which  ascends  the  limiting  gradient,  the 
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greater  is  the  distance  that  the  length  of  the  line  may  be  incieaeed  in 
order  to  reduce  that  gradient  any  giren  amount  per  mile;  and  the 
greater  the  power  of  the  engine  kept  in  operation  at  a  given  expense 
per  mile  run,  the  less  would  be  the  increase  of  the  length  of  the  road 
for  the  same  purpose.  The  greater  the  number  of  passengers  that  are 
carried  in  light  trains,  and  the  greater  the  proportion  of  the  tonnage 
which  is  conveyed  by  engines  loaded  below  the  maximum  due  to  the 
limiting  grade,  the  shorter  must  be  the  line  and  the  steeper  the  grades. 
The  measure  of  all  these  influences  is  deducible  from  the  formula, 
which  I  regard  as  the  true  equation  of  distance.  It  is  expressed  in  as 
accurate  terms  as  it  is  practicable  to  obtain  with  our  present  expe- 
rience. In  course  of  time  the  co-efficients  may,  perhaps,  be  advan* 
tageously  modified,  to  suit  the  more  precise  determination  of  the  value 
of  railway  constants,  which  we  may  anticipate  from  the  increasing 
facilities  which  are  offered,  and  the  more  accurate  observations  which 
such  facilities  will  permit 

In  order  to  apply  the  formulas,  we  must  determine  the  values  of 
C,  C  and  c.  Of  the  two  first,  C  may  be  estimated,  in  ordinary  cases, 
at  three-tenths  of  a  dollar,  and  C  at  a  quarter  of  a  dollar ;  and  experi- 
ment will  justify  the  assumption  of  a  half  mill  per  mile  for  the  average 
increase  of  the  cost  of  motive  power,  due  to  each  gross  too  added  to 
the  loadof  the  engine — a  fact  which  is  expressed  by  the  equation 
cmm^.^  of  a  dollar.  In  the  formula  /"  is  put  for  the  gross  tonnage 
of  the  line,  consisting  of  passengers  and  freight  and  the  cars  which 
contain  both,  whether  attached  to  engines  conveying  full  or  partial 
loads. 

Let  us  take  the  firilo  wing  case  for  an  example.  The  length  of  the 
road,  by  the  preliminary  survey,  is  30  miles;  the  limit  grade  which 
the  eye  and  judgment  have  established  on  the  profile,  is  40  feet  per 
mile;  the  anticipated  freight  is  60,000  tons  net,  and  is  likely  to  be  so 
divided  in  direction  that  there  will  be  found  an  annual  gross  weight 
of  40,000  tons  ascending  this  limit  grade.  The  tonnage  trains  are 
supposed  to  be  full,  and  the  gross  weight  of  cars,  freight  and  passen- 
gers is  1 30,000  tons*  The  number  of  through  passengers  is  80,000, 
and  the  power  <^the  engines  intended  to  be  used  is  ade(|uate  to  the 
command  of  300  tons  gross  on  a  level  road.    Now, 

I.  How  much  would  it  be  good  policy  to  expend  in  the  construc- 
tion of  this  road  in  order  to  reduce  the  grade  which  limits  the  load 
from  40  feet  down  to  30  feet  per  mile? 

II.  How  much  could  we  afford  to  pay  for  the  reduction  of  the  length; 
of  the  road  one  mile? 

III.  How  much  would  we  be  authorized  to  increase  the  length  of 
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the  road  in  order  to  reduce  the  rate  of  ascent  of  the  limit  grade  ten 
feet  per  mile? 

IV.  How  much  would  we  be  authorized  to  increase  the  length  of 
the  same  road  in  order  to  reduce  the  limit  grade  ten  feet  per  nule,  in 

the  supposition  that  no  passengers  are  to  be  conveyed,  and  that  the 

gross  tonnage  is  all  conveyed  in  full  trains,  and  amounts,  exclusive  of 

passengers  and  their  baggage,  to  120,000  tons? 

Now  we  have  C  —  i;  G  —  ^%]  c  —  7^;  /  —  60,000;  /'  »  40,000; 
/*'«■  130,000,  and  for  the  fourth  problem  1 20,000; /7«i 20,000;  As30; 
x'  —40;  X  mm  30,  and  W«-  300. 

The  appropriate  quantities  being  substituted  in  equation  (F)  will 
give,  in  answer  to  the  first  problem, 

40.000  X  80  X  (40-30)  _ 

600  ' 

or,  it  would  be  worth  while  to  expend  20,000  dollars  in  grading  the 
road  to  reduce  the  ascent  of  this  limiting  slope  ten  feet  per  mile,  pro- 
viding we  do  not  thereby  incur  any  increase  of  the  cost  of  maio- 
tenance,  or  any  augmentation  of  distance. 

Again,  by  inserting  the  values  provided  by  our  data  in  equation 
(H)  we  obtain,  for  the  solution  of  the  second  problem,  in  the  suppo- 
sition that  the  passenger  trains  make  two  trips  a  day,  or  that  N'a730 

730  3._20J^  13^ 

4  ^5  «0  X  300  ^   '    ^  2,0UU  ^    1,000    ^  100  ^ 

2,027  dollars,  for  the  annual  charge  incident  to  each  mile  of  the 

100 

length  of  this  particular  road.    We  multiply  this  quantity  by  -r- 

to  obtain  the  equivalent  capital,  which  we  find  to  be  S  33,783. 

It  would  be  worth  about  $  34,000  to  reduce  the  length  of  this  road 
one  mile. 

Again,  by  inserting  these  values  in  equation  (I)  we  will  obtain  in 
solution  of  the  third  problem 

^  X  30  X  40,000  (40  —  30)  ^^^ 


80oo/I2?.l.i?±iix40,ooo+!^2:^+ll^^  ^ 

«wu  ^4-1-5     jioxSOO^     •       ^  2,000   ^      1,000      ^    100  ^         / 

or  about  ^/our-aevenths  of  a  mile.  On  such  a  road,  the  value  of 
ten  feet  in  the  limiting  grade  is  only  equal  to  four-sevenths  of  a  mil^ 
in  distance,  although  that  grade  is  not  opposed  to  the  heavy  trade— ^ 
fact  which  should  prompt  us  to  be  on  our  guard  wh^i  we  attempt  ^o 
reduce  the  grades  of  a  road  by  an  increase  of  distance  before  we  bare 
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examined  well  into  the  character  and  amount  of  the  trade  which  is  to 
be  accommodated. 
FiDally,  we  shall  have,  for  the  solution  of  the  fourth  problem, 

y\  X  30  X  40,000  (40—30) 40 

o..^«/3    20  +  40       ,^^^^  .  120,000     14X60,000  .  ^     \"55 

30001-  —      ^    X40,000H 1 — ' —  +5001 

,\5  20x300^      '        ^2,000^       1,000       ^""^f 

or  about  five-sevenths  of  a  mile: — showing  that  we  can  increase  the 
length  of  this  road  25  per  cent,  more,  for  the  purpose  of  reducing  the 
grade  any  given  amoimt  when  we  carry  no  passengers,  although  the 
amount  of  freight  is  the  same,  than  when  the  road  is  destined,  in  part, 
for  the  accommodation  of  travel.  This  is  simply  to  say  that  the  value 
of  distance  increases  with  the  increase  of  every  part  of  the  business 
of  the  line;  while  the  value  of  a  gradient  increases  only  with  that  por- 
tion oi  the  business  which  ascends  it  in  full  trains. 

It  may  be  objected  to  the  method  which  is  here  pursued  that  the 
calculations  are  predicated  on  data  which  are  exceedingly  difficult,  if 
not  impossible,  to  procure,  in  anticipation  of  the  experimental  result. 
It  is  certainly  true  that  such  inquiries  are  not  free  from  some  difficulty 
and  uncertainty;  and  it  is  also  true  that  the  engineer  must  overcome 
Ihis  difficulty  or  proceed  to  his  work  entirely  at  random.  The  values 
df  grades  and  distances  turn  upon  these  facts,  and  they  must  either  be 
regulated  without  regard  to  any  principle,  or  by  these,  or  some  similar 
equations.  The  application  of  the  equations  will,  of  course,  be  some- 
ivhat  inconvenient,  since  they  compel  us  to  know  something  about 
.he  thing  we  are  doing ;  they  compel  us,  when  w6  propose  to  cut  down 
i  hill  or  fill  up  a  hollow,  to  know  what  it  is  to  be  done  for,  and  to 
udge  how  much  we  shall  cut,  and  when  we  shall  stop.  But,  how- 
ever inconvenient  it  may  be  to  answer  such  inquiries,  it  is  not  the  less 
mportant  to  study  the  subject,  and  learn  how  to  answer  them  by 
ome  better  mode  than  mere  conjecture. 

It  is  unnecessary  to  make  additional  application  of  the  formula. 
They  are  remarkably  simple  and  obvious,  and  by  supplying  a  ready 
md  convenient  mode  of  comparing  different  lines,  or  different  loca- 
ions  of  the  same  line,  they  remove  many  of  the  difficulties  with  which 
ivery  engineer  must  have  felt  himself  embarrassed  in  the  exploration 
ir  establishment  of  important  improvements.  They  indicate  the  pro- 
ber and  only  convenient  general  mode  of  estimating  the  aggregate 
ost  of  transportation  under  different  assumed  quantities  of  tonnage; 
nd  teach  us,  in  the  location  of  a  line,  the  correct  value  of  distance — 
1  the  calculation  of  which  the  cost  of  freight  is  the  essential  element 
-and  at  the  same  time  enable  us  so  to  regulate  the  grades  that  the 
-ansportation  may^not  be  improperly  embarrassed,  and  that  the  com- 


310  Ciml  Engineering. 

pany  may  not  be  induced  lo  pay  more  for  the  reduction  of  die  cost  of 
freight  than  the  reduction  is  worth.  These  are  all  matters  of  great 
interest,  and  questions  which  can  never  be  overlooked  by  an  engineer 
who  faithfully  performs  his  duty.  Indeed,  they  must  all  be  met,  and 
maturely  considered,  at  every  step  of  his  progress,  or  the  work  vhkh 
is  placed  under  his  professional  charge  will  be  found  to  be  a  failnre, 
and  in  all  probability  soon  pass  into  the  hands  of  assignees,  or  come 
under  the  hammer  of  the  Sheriff.  They  are  always  objects  of  immense 
consequence  in  the  decision  of  the  great  questions  of  general  locatioih 
which  arise  in  determining  the  proper  routes  for  railroads  of  great  ex- 
tent, passing  through  districts  where  different  lines,  having  varioiB 
pretentions,  are  presented,  and  where  the  comparisons  of  distances, 
grades,  and  elevations  are  of  constant  occurrence.  They  are  also  im- 
portant  where  no  such  general  choice  is  presented,  in  determining  oc 
the  details  of  the  location  of  every  line.  A  road  is  scarcely  ever  sur- 
veyed on  which  there  is  not  found  some  one  gradient  which  controls 
the  average  load  of  the  engine,  and  which  it  is  desirable  to  reduce. 

The  first  point  to  be  determined,  in  all  such  cases,  is  the  probabk 
amoimt  of  trade  to  be  transported.  This  is  the  leading  fact  which 
should  govern  all  the  arrangements  which  are  to  be  made  with  a  view 
to  its  accommodation;  and  the  one  which  has  probably  elicited  the 
least  attention  of  all  in  the  construction  of  the  railroads,  great  or  small, 
of  this  country.  There  are  some  lines  which  were  apparently  is- 
tended  for  thti  accommodation  of  immense  quantities  of  freight,  in  the 
design  for  which  no  computation  was  ever  instituted  for  the  purpose 
of  ascertaining  the  probable  amount  of  the  trade,  or  the  sum  which  tbit 
quantity  would  authorize  the  company  to  expend  for  the  purpose  d 
remo  vmg  given  obstructions ;  and  there  are  others  on  which  die  actml 
tonnage  is  so  small  that  the  directors  have  yet  been  ashamed  to  naiw 
it  to  the  public,  although,  in  the  construction  of  their  road,  diey  per* 
mitted  arrangements  to  be  made  for  its  acconunodation,  on  a  scak  of 
magnificence  which  could  hardly  have  been  justified  in  anticipatioB 
of  the  trade  of  India.  More  labour  has  been  expended  in  the  trans- 
portation of  materials  for  the  construction  of  many  roads  than  wooiJ 
have  been  required  to  effect  the  transportation  without  them  of  al 
the  tonnage  which  they  are  destined  to  transmit,  for  all  time  to  come. 

There  is,  accordingly,  no  return  received  for  the  absorbed  capital: 
these  works  are  failures,  and  they  have  failed  in  consequence  of  the 
divespect  of  the  parties  by  whom  they  were  destroyed,  of  the  firtf 
principles  which  should  control  every  apptication  of  machinery  to 
economical  purposes— viz.  to  make  the  power  proportional  to  tk 
duty  to  be  per/ormed-^^md  to  expend  no  more  money  for  oigr  olgtd 
than  the  value  qf  the  ohjeei  mil  unnrant.    Had  this  simple  maxim 
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been  kept  constantly  in  view  in  the  prosecution  of  the  enterprises 
which,  in  this  country,  have  characterized  the  last  twelve  years — and 
been  made  the  test  of  every  plan  and  every  arrangement — ^there 
would  have  been  no  rained  compaDies,  no  railroad  auctions^  and  pro- 
bably no  failures. 

In  discussing  the  important  questions  incident  to  tliis  subject,  the 
object  has  been  to  obtain  fair  average  values  of  the  points  at  issue, 
and  to  deliver  the  results  of  the  investigation  as  free  from  algebraical 
expressions  as  is  consistent  with  the  necessary  accuracy.  In  this  view 
several  quantities,  of  subordinate  consequence,  have  been  overlooked, 
and  the  investigation  is  made  to  turn  upon  the  essential  considera- 
tions which  rule  the  result  And  this  is  sufficient;  for  it  is  in  vain  to 
hope  for  the  attainment  of  perfect  accuracy  in  questions  of  this  nature, 
where  much  uncertainty  always  prevails  in  the  determination  of  the 
value  of  the  data;  and  the  solution  which  comes  within  10  or  15  per 
cent,  of  the  truth  possesses  all  the  accuracy  that  is  necessary  to  insure 
the  requisite  confidence.  It  is  not  to  such  errors  that  companies  may 
trace  their  destruction ;  but  to  the  utter  and  entire  disregard  of  all  the 
essential  quantities,  circumstances,  and  considerations,  on  which  suc- 
cess was  dependent. 

The  ruling  fact,  which  ought  to  control  every  movement  and  every 
plan,  is  the  number  of  tons  to  be  conveyed  one  mile.  This  quantity 
is  made  up  of  the  absolute  tonnage  and  the  length  of  the  line.  If  a 
locomotive  engine  of  50  horses  power  be  capable  of  conveying  the 
daily  trade  on  a  road  50  miles  long,  it  follows  that  an  engine  of  five 
horses  power  will  be  adequate  to  the  conveyance  of  the  same  tonnage 
oa  a  road  five  miles  long.  And  if  an  engine  of  50,  or  any  other  num- 
ber of  horses  power  is  able  to  accomplish  the  whole  labour  required 
oa  the  first  road,  the  same  engine  will  be  occupied  but  one. hour  out 
of  ten  in  doing  the  work  of  the  second  road.  The  shorter  road,  there- 
fore, requires  less  power — engines  of  less  weight — trails  consequently 
of  less  strength — and  admits,  as  we  have  seen,  of  steeper  grades. 

In  short,  the  number  q/'tons  to  be  carried^  and  the  distance  which 
it  is  to  be  carried^  control  the  grades^  establish  the  locationy  and  dC" 
iermine  the  power;  the  power  required  fixes  the  weight  qfthe  engine 
which  supplies  it;  the  weight  qfthe  engine  rules  the  strength  qfthe 
rail  by  which  it  is  supported^  and  the  strength  qf  the  rail  limits 
the  toeight  qfthe  car  and  its  load 

There  are  certain  obvious  relations  between  the  duty  to  be  perform- 
ed  by  the  road  and  the  capacity  of  the  improvement,  and  the  power 
of  the  machinery  to  be  applied  on  it;  and  if  these  relations  be  not  re- 
spected, both  in  the  general  design,  and  in  all  the  detail,  it  can  only 
be  by  sheer  accident  that  the  enterprise  is  successful. 

[to  bs  cohtiwss.] 
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pom  rta  jouafal  ov  tbx  rKiHKUv  ivbtitiits. 

Memoir  Descriptive  qfihe  Eocplonon  of  the  Boiler  of  the  Steamboat 
MedorOj  in  the  port  qf  Baltimore,  in  1842;  embodying  all  the 
leading  facts  which  could  be  collected  on  the  spot,  and  accom- 
panied by  some  suggestions  concerning  the  general  conatruetion 
and  management  qf  Steam  Boilers,  By  Benjamin  H.  Latbobe, 
Civil  Engineer. 

To  THE  Committee  on  Publication: 

(jentlemen, — I  regret  that  several  causes  have  concurred  to  malK 
the  memoir  of  the  explosion  of  the  <<Medora/'  requested  of  me  in 
your  letter  of  April  27thy  and  promised  by  me  through  my  friend  Mr. 
£.  Morris,  so  late  in  its  forthcoming,  especially  as  I  find  that  it  must 
be,  after  all,  but  a  brief  sketch  of  the  disaster.  I  have  been  unable  to 
gather  much  other  testimony  than  that  which  has  appeared  in  the 
papers;  most  of  which  is  but  little  to  be  relied  on,  coming,  as  it  did, 
from  witnesses  either  interested  in  disguising  the  truth,  or  incapacitat- 
ed by  the  awful  circumstances  of  the  accident,  from  correct  obserra- 
tions,  or  relation  of  the  facts.  The  history  of  the  occurrence  is  shoit- 
]y  as  follows. 

Upon  the  14th  of  April,  1842,  the  Medora,  a  new  steamboat,  biiiit 
by  a  company,  to  run  between  Baltimore  and  Norfolk,  was  prepared 
for  a  trial  trip  down  the  Patapsco.  She  lay  at  the  engine  buiider^s 
(John  Watchman)  wharf,  on  the  south  side  of- the  Basin.  Her  fire 
was  lighted  at  about  2  o'clock  P.  M.,  and.  about  an  hour  aAer^tbe 
agent  and  some  of  the  proprietors  came  on  board,  and  she  prepared  to 
start.  There  were  probably  between  50  and  100  persons  in  her  when 
she  started,  many  of  whom  were  workmen  connected  with  her  con- 
struction, and,  as  on  such  occasions,  these  persons,  each  deeming  him- 
self to  be  <<  magna  pars''  of  the  affair,  are  prone  to  intermeddle;  tliere 
was  much  crowding  and  confusion  about  the  engine,  and  its  proper 
management  by  the  engiheman  was  not  unlikely  to  be  interfered  with. 
The  pride  of  the  workmen  in  the  expected  performance  of  the  boat 
would  naturally  dispose  them.to  do  all-  they  qould  to  accelerate  ber 
speed,  and  the  suspicion  afterwards  expressed,  that  undue-  means 
were  employed  to  increase  the  pressure  of  the  steam,  was  not  Qturea- 
sonabie.  It  has  also,  indeed,  been  supported  by  sufficient-tedllmony; 
though  at  the  same  time  contradicted,  I  am  told,  by  one  of -fhe  m- 
viving  witnesses  of  the  calamity. 

The  boat  had  just  cast  off  her  lines,  and  in  backing  out|  had  mad^ 
one  or  two  revolutions  of  her  wheels,  when  her  boiler  burst  Five 
and  twenty  persons  on  board,  were  killed  or  mortally  wounded;  tbe 
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upper^  or  promenade,  deck  over  the  boiler,  was  blown  in  fragments 
into  the  air,  and  the  forward  part  of  the  hull  so  shattered  that  she  im- 
mediately sunk  in  ten  or  twelve  feet  water.    Her  engine,  except  in 
its  connexion  with  the  boiler,  and  the  after  part  of  the  hull,  was  un- 
injured.   The  accompanying  drawings,  by  their  dotted  lines  and 
shaded  parts,  .exhibit  the  form  and  position  of  the  boiler  before  and 
af^ter  the  explosion.  It  was  placed  forward  of  the  wheel  houses,  stand- 
ing fore  and  aft,  in  the  hold  of  the  vessel,  and  rising  up  through  the 
main  to  within  three  or  four  feet  of  the  upper  deck.    The  boiler  was 
thrown  upwards  to  the  height  of  the  top  of  the  engine  beam,  or  more 
than  thirty  feet,  and,  while  in  the  air,  it  turned,  so  as  to  fall  upon  its 
side,  exactly  crosswise  of  the  boat.    Circumstances  connected  with 
the  escape  of  the  steam  and  water,  and  the  resistance  of  the  wood 
work  of  the  upper  deck,  no  doubt  caused  this  singular  rotation. 

The  boiler,  (see  figs.  1  to  5,  Plate  I,)  consists  of  a  cylinder  eleven 
feet  in  diameter,  and  nineteen  feet  long,  supported  on  three  legs.  A, 
B,  C,  of  the  same  horizontal  length,  and  composed  of  sheets  five  and 
a  quarter  inches  apart,  connected,  as  usual,  by  staybolts.    The  side 
legs,  A  and  C,  are  about  seven  feet,  and  the  middle  leg,  B,  two  and  a 
half  feet  high.    To  admit  the  water  into  these  legs,  the  cylinder,  or 
belly,  of  the  boiler  is  cut  away  by  rectangular  apertures  at  frequent 
intervals.    The  lower  half  of  the  cylinder  is  occupied  by  forty-seven 
tubes,  eight  inches  in  diameter,  through  which  the  smoke  and  flame 
are  returned  forwards,  from  the  chamber  at  the  back  of  the  boiler,  to- 
wards the  chimney  in  front.    Between  and  above  the  rows  of  tubes, 
were  round  tie  rods  three-foiurths  of  an  inch  diameter;  horizontal  and 
crosswise  to  the  cylinder,  but  similar  rods  could  not  be  introduced  ver* 
tically  between  the  tubes  on  account  of  the  spaces  between  them  not 
coming  in  a  line  over  each  other.    Thus  the  top  and  bottom  of  the 
cylinder  were  not  stayed  by  direct  ties  connecting  them  in  the  position 
of  chords — but  the  top  angles  at  either  end  of  the  boiler  were  braced 
by  diagonal  bars  and  rods,  as  shown  by  fig.  5,  ar^  above  the  tubes 
were  one  or  two  rows  of  longitudinal  rods  of  one  inch  diameter,  going 
rrom  the  forward  to  the  after  head.    The  sheets  of  the  boiler  were  of 
:he  usual  thickness  of  one-quarter  of  an  inch,  and  do  not  appear  to 
lave  been  of  bad  quality.   There  were  two  fire  doors  in  front,  for  the 
ntroduction  of  the  fuel  into  the  spaces  between  the  legs,  see  fig.  4; 
ind  in  the  sheet  iron  composing  the  front  of  the  smoke  chamber  sup- 
)orting  the  chimney  stack,  there  was  a  small,  movable,  circular  door 
opposite  each  tube,  for  the  insertion  of  an  instrument  to  clean  the  flues, 
vhen  required.    The  number  of  gauge  cocks  was  fourj  the  lowest 
»eing  a  little  above  the  level  of  the  highest  row  of  tubes.    The  safety 
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valve  vas  placed  upon  a  drum  near  tbe  (op  of  the  boiler^  andm8,as 
will  be  seen  hereafter,  of  large  dimensiona. 

Such  was  tbe  boiler  in  all  its  parts;  and  its  unusual  size  and  bold 
design,  must  be  striking  to  every  observer. 

An  examination  of  the  wreck  of  the  boiler,  as  it  still  stands  in  the 
yard  of  Mr.  Chas.  Reeder,  engine  builder,  and  as  it  is  correctly  exhi- 
bited in  the  several  views  presented  in  the  drawings,  clearly  shows 
that  it  first  gave  way  where  the  legs  unite  with  the  belly,  and  where 
the  removal  of  so  much  of  the  metal  reduced  the  strenetb  of  the  c?iiD- 
der  to  its  minimum.  The  explosion  was  downwards,  carrjring  away 
the  right  hand  or  starboard  leg,  and  the  middle  one  (see  figs.  3  andi) 
and  tearing  into  shreads  the  inner  sheet  of  the  larboard  leg,  (see  fig. 
5,)  at  its  junction  with  the  cylinder.  The  escape  of  the  steam  and 
water,  principally  on  the  starboard  side,  probably  caused  that  side  to 
revolve  vertically  in  the  rise  of  the  boiler  into  the  air,  and  thus  would 
have  made  it  fall  upon  its  larboard  side  in  the  descent,  while  at  the 
same  time  a  horizontal  revolution  was  efilectedby  the  forward  rush  of 
the  expelled  fluid  towards  tbe  angle  made  by  the  front  and  starboard 
side,  this  part  of  the  front  appearing  to  be  pushed  outwards.  The 
boiler  evidently  fell  first  upon  the  hind  and  upper  larboard  comer. 
which  is  seen  to  be  much  crushed,  while  the  explosion  operated  most 
powerfuUy  on  the  front  and  lower  starboard  corner.  These  two  cor- 
ners are  diagonally  opposite  to  each  other,  and  this  circumstance  ma? 
account  (in  connection  with  the  entanglement  of  the  boiler  in  the 
fragments  of  the  upper  deck,)  for  the  rotation.  As  the  boiler  lay  m 
the  hold  on  its  larboard  side  after  the  explosion,  the  starboard  and 
middle  kgs,  together  with  the  portions  of  the  cylinder  between  them, 
were  not  entirely  detached,  but  were  so  far  bent  backwards,  and  curl- 
ed over,  as  to  embrace  the  circular  top,  and  previous  to  the  raising  of 
the  boiler  out  of  the  sunken  hull  of  the  vessel,  they  had  to  be  separat- 
ed by  the  chisel  along  the  ragged  lines/,  g,  (fig.  3.)  The  cutting  of 
the  apertures  over  the  legs,  in  the  manufacture  of  the  boiler,  to  admit 
the  water  into  them,  left  the  segments  of  the  cylinder,  between  the 
legs,  united  only  by  the  strips  of  sheet  metal  remaining,  and  of  these 
strips,  as  seen  in  figs.  3  and  5,  not  more  than  one  half  the  origioai 
number  are  left,  the  rest  being  carried  away  by  the  explosion.  Tbe 
other  injuries  received  were  partly  due  to  the  rupture  and  partly  to  the 
fall  of  the  boiler,  and  the  numerous  and  extensive  rents  manifest  the 
msufiiciency  of  the  opening  first  made,  though  large,  to  vent  the  cod- 
fined  fluid,  and  that  the  destruction  once  begun  proceeds,  ad  libittun? 
as  in  almost  all  similar  cases. 
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Ducr^ion  tf  the  Drawinga^  which  exhibit  varioue  views  ef  the 

Boikr  of  the  Medora  defter  its  explosion. 

The  drawings  from  1  to  5,  inclusive,  are  by  a  scale  of  four  feet  to 
the  inch. 

Fig.  1  is  a  view  of  the  larboard  side  of  the  boiler. 

a  J  the  four  gauge  cocks. 

b  and  c.  tents  in  the  side  of  the  boiler,  where  the  rivets  are  torn 
out. 

d,  dj  dj  other  rents. 

c,  place  of  the  safety  valve. 

fj  corner  upon  which  the  boiler  pitched  after  being  projected  in  the 
air  by  the  explosion;  and  within  the  crumplings  of  the  iron  at  this 
corner,  a  piece  of  timber,  torn  from  the  deck,  was  still  inclosed,  when 
this  drawing  was  made. 

Fig.  2  is  a  view  of  the  back  of  the  boiler. 

a,  the  man  hole. 

A,  by  6,  holes  left  by  fragments  blown  out  in  the  explosion. 

Fig.  3  is  a  view  of  the  starboard  side  of  the  boiler. 

a,  aj  holes  cut  by  a  chisel. 

Fig.  4  is  a  view  of  lYiB  front  of  the  boiler. 

d,  dy  the  fire  doors  for  the  admission  of  fuel. 

The  13  tube  holes  shaded  darkest  have  their  tubes  still  in  them, 
the  remaining  tubes  have  been  removed  since  the  explosion,  but  were 
uninjured  by  it. 

Fig.  5  is  a  vertical  section  through  the  length  of  the  boiler;  the 
dotted  lines,  in  this  and  fig.  2,  showing  the  original  outline  of  the 
boiler,  the  water  legs,  &c. 

a,  the  back  smoke  box. 

by  the  front  ditto. 

Fig.  6  is  a  general  sectional  vieWy  showing  the  position  of  the  boiler 
and  of  the  chief  parts  of  the  machinery.  Drawn  by  a  scale  of  30  feet 
to  the  inch. 

The  construction  of  the  boiler,  and  the  manner  of  its  destruotion, 
having  been  thus  described,  I  proceed  to  estimate  its  strength  from 
the  data  I  have  procured,  together,  and  in  comparison^  with  the  pro« 
bable  pressure  of  the  steam  at  or  near  the  time  of  the  explosion,  and 
to  state  the  facts  of  which  I  received  information,  respecting  some  of 
the  circumstances  of  the  accident,  accompanied  by  such  remarks  as 
have  suggested  themselves  to  me  in  regard  to  its  causes  and  effects. 

The  weakest  part  of  the  boiler,  to  which  the  calculation  must  evi- 
dently be  applied,  was  manifestly  the  part  of  the  cylinder  immediate^ 
]y  over  the  legs,  where  the  continuity  of  the  sheets  was  intenupted  by 
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the  apertures  made  in  them  to  let  the  water  down  into  the  legs  aad 
promote  its  circulation  throughout  the  vessel  One  half  of  the  strips 
of  iron  left  between  these  apertures  has  been  carried  away,  and  the 
measured  width  of  those  that  remained  is  irregular;  but  there  is 
enough  to  show  that  the  united  breadth  of  all  the  strips  did  not  exceed 
that  of  the  spaces  between  them,  so  tliat  the  boiler  was  not  more  than 
half  as  strong  over  the  legs  as  elsewhere,  ceteris  paribus.  Thus  in 
every  twelve  inches  of  the  length  of  the  cylinder  ttiere  were  but  six 
inches  of  sheet  iron  to  unite  the  segments  separated  by  the  legs.  A 
further  reduction  of  strength  in  the  connection  of  these  segments  was 
again  made  by  the  occurrence  of  seams  in  the  strips,  depending  on 
rivets,  and  weakened  by  the  holes  punched  for  their  insertioiL  Now 
the  strength  of  a  joint  of  this  kind  will  depend  upon  the  resistance  of 
the  rivets,  and  also  on  that  of  the  remaining  iron  of  the  plates  which 
.  they  unite ;  which  resistances  should  manifestly  balance  each  other,  to 
give  the  maximum  of  strength  to  the  joint.  The  plates  may  be  separ- 
ated in  three  ways.  1st,  by  cutting  off,  or  tearing  asunder  the  rirets, 
or  tearing  off  their  heads.  2nd,  by  splitting  and  tearing  out  the  metal 
between  the  rivet  holes  and  the  edge  of  the  sheet.  3rd,  by  tearing  off 
the  sheet  iron  between  the  lioles,  and  in  a  line  with  their  centres 
That  it  may  be  indifferent,  so  far  as  dimensions  are  concerned,  la 
which  of  these  three  ways  the  joint  may  separate,  there  must  be  cer- 
tain £xed  proportions  between  the  diameter  of  the  rivet,  (the  head  of 
which  we  will  suppose  to  have  always  such  an  excess  of  strength  as 
to  make  the  shank  of  it  give  way  first,}  the  clear  distance  between  the 
rivet  holes  and  the  edge  of  the  plate,  and  the  clear  distance  between 
the  holes  themselves,  the  thickness  of  the  slheet  being  of  course  a  con- 
stant element.  Let  us  now  see  whether,  in  the  riveting  of  the  sheets 
of  this  boiler,  the  correct  proportions  were  observed — 1st,  the  rivets 
are  ekven^^ixteenths  of  an  inch  in  diameter,  and  each  has  a  transverse 
sectional  area  of  a375  of  a  square  inch,  and,  there  being  three  rivets 
to  every  strip  of  six  inches  wide,  the  whole  area  of  the  rivets  will  be 
1.125  square  inchea  2nd,  the  line  of  metal  left  between  the  holes 
will  be  (6 — 2.0S2)  >■  3.938  inches  wide,  which  multiplied  by  one- 
fourth  of  an  inch,  (the  thickness  of  the  sheet,)  will  give  an  area  of 
0.985  of  a  square  inch.  3rd,  the  clear  distarxse  of  the  holes  from  the 
edge  of  the  sheet,  is  one  and  a  quarter  ineh,  which,  multiplied  by 
one-fourth  of  an  inch,  gives  an  area  of  0.312  of  a  square  inch  and  foi 
the  three  holes  a  total  area  of  0.936  of  a  square  inch.  The  three  re- 
sistances appear  thus  to  be  somewhat  unequal,  that  of  the  rivets  be- 
ing the  greatest  by  14  per  cent,  of  the  strength  of  the  metal  between 
die  holes,  and  20  per  cent,  of  that  of  the  metal  between  the  holes  and 
the  edge  of  the  sheet.    But  when  it  is  recollected  that  in  the  first  case 
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the  rivet  loses  part  o^f  its  whole  strength  by  the  strain  it  suffers  in 
cooling,  after  being  headed  in  a  heated  state,  and  that  in  the  third  case 
the  tearing  ont  of  the  metal  involves  more  than  the  mere  separatitm 
of  the  area  of  resistance,  inasmuch  as  to  permit  this,  the  metal  must 
be  considerably  bent  on  either  side  of  the  line  of  rupture  through 
which  the  rivet  makes  its  way  out,  and  as  furthermore,  the  friction 
of  the  lapping  surfaces  of  the  plates  augments  their  opposition  to  a 
separation  by  sliding  on  each  other,  it  would  seem  as  if  the  three  re« 
sistances  were  very  near  to  a  practical  equality,  and  that  the  luzes, 
numbers,  and  positions  of  the  rivet  holes  were  about  what  they  should 
be,  for  the  required  equilibrium  between  the  parts  of  the  Joint,  Other 
boilers  which  I  have  examined  show  a  similar  adjustment  of  parts  in 
the  joints,  so  thai  general  practice  would  seem  to  accord  with  the  con- 
clusions of  the  present  calculations.  An  inspection  of  the  manner  in 
which  the  plates  of  the  Medora's  boiler  separated  at  theseams,  show* 
ed  that,  in  most  instances,  the  metal  between  the  rivet  holes  and  the 
edge  of  the  sheets,  gave  way  by  tearing  out,  leaving  the  rivets  and 
intermediate  metal  uninjured,  and  this  consists  with  the  preceding  es* 
timate  which  makes  this  element  of  the  joint  the  weakest  of  thethree» 
Inasmuch,  however,  as  they  approach  so  nearly  an  equality  of  strength, 
and  each  may  occasionally  give  way  before  the  others,  it  may  he  as 
well  to  take  the  avtrcigt  of  their  resistances  for  an  expression  of  the 

strength  of  the  jomt,  and  this  should  be ^ — ■ « 

1.015,  or  say  one  square  inch  of  metal  fcNr  every  twelve  inches  (six 
inches  of  strip  and  six  inches  of  space)  in  the  length  of  the  boiler,  one*- 
twelfth  of  a  square  inch,  per  running  inch  of  the  same ;  and  this  is  the 
measure  of  the  strength  of  that  part  of  it  over  the  legs.  Now  the 
elements  of  the  calculation  to  determine  the  strain  that  a  cylindrical 
vessel  will  bear,  from  the  outward  pressure  of  an  elastic  fluid,  consists 
of  the  diameter  of  the  cylinder,  the  thidcness  of  the  material  compos- 
ing it,  and  the  modulus  of  the  strength  of  that  material.  Thus  if  I> 
be  the  diameter  of  the  cylinder,  /  the  thickness  of  the  iron  (both  in 
inches,)  P  the  average  force  in  pounds  that  will  tear  asunder  a  square 
inch  of  boiler  iron,  and  x  the  steam  pressure  per  square  inch  on 
the  boiler  sufficient  to  burst  it,  we  have  the  equation  D  ;ir  »  2  P  /^ 

2  P/ 
where  x  at  -^.    Now  D  at  132  inches — P  at  55,000  lbs.  /  »•  i  of 

an  inch.    Consequently  x  »  208|^  lbs.  which  would  be  the  pressure 

of  the  steam  per  square  inch  required  to  burst  the  boiler,  if  it  were  a 

continuous  hollow  cylinder  without  seams  or  joints  to  reduce  the 

quantity  and  resistance  of  the  metal  composing  it.    But  this  is  not  the 

case  in  any  boiler.    The  joinings  if  the  plates,  if  there  were  no  holes 
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in  the  boiler,  vould  neeessarily  reduce  the  strength  to  about  two-tfaiids 
of  the  entire  strength  of  the  dieets,  were  it  not  for  the  support  they 
yield  each  other  at  th0  iaps^  where  they  are  doubled  upon  each  other. 
In  the  Medora's  b<Mler,  it  is  seen  aboTe,  that  for  eyery  twelve  inches 
in  the  length  of  the  cylinder  over  eacli  leg,  there  is  but  one  sqoaie 
inch  of  metal  resisting  rupture,  instead  of  three  square  inches,  which 
there  would  be  if  there  were  no  rivet  holes,,  or  spaces,  between  the 
strips  of  iron.  So  the  strength  of  the  boiler  over  the  legs  is  reduced  to 
the  one-third  of  its  full  strength  in  other  places,  where  there  are  no 
seams,  or  perforations;  consequently,  we  must  divide  the  value  of  z, 
as  above  obtained,  by  3,  to  get  the  real  pressure,  per  square  inch,  that 

the  boiler  was  capable  of  sustaining.    Then  — - —  ^  ^9.44  pounds 

«^ 

per  square  inch,  the  utmost  strain  that  this  boiler  could  have  bone, 
without  giving  way  at  this,  the  weakest  place.  The  pressure  heie 
spoken  of,  is  of  course  the  effective  pressure^  or  the  excess  of  that  (rf 
the  steam  ever  that  of  the  atmosphere. 

Let  us  now  proceed  to  estimate  the  pressure  which  could  have  bcoi 
produced  upon  the  boiler  of  the  Medora  by  loading  the  safety  valfe 
to  the  utmost  with  the  weights  which  were  cUtached  to  it,  and  ia- 
tended  so  to  be  used,  when  occasion  should  require  the  maximon 
pressure,  considered  by  the  engine  builder  to  be  safe.  The  diameter 
of  the  valve  was  I5i  inches  at  the  bottom,  with  a  mitre  of  II  inches, 
making  its  top.  diameter  17  inches.  The  levers^of  the  valve  were  of 
the  second  order,  and  two  in  number.  The  primary  lever,  operating 
immediately  on  the  valve,  had  a  total  length  of  35  inches,  and  from 
the  fulcrum  to  the  centre  of  the  valve  disk,  was  \2k  inches,  making  a 
ratio  of  ^^^.  The  secondary  lever,  operating  on  the  end  of  the  priaia- 
ry  one,  had  a  total  length  of  67  inches^  and  from  the  rod  connecting 
the  two,  to  the  fulcrum  of  the  former,  the  distance  was  10  inches 
There  were  two  weights,  of  east  iron,  on  the  secondary  lever,  the 
largest,  nearest  to  the  end  of  it,  weighing  (by  estimate)  200  pounds, 
and  the  smaller  56  pounds..  When  these  two  weights,  which  slid  as 
usual  on  the  arm  of  the  lever,  which  they  were  perforated  te  receive, 
were  in  contact,  and  pushed  out  to  the  end  of  the  lever,  the  distance 
of  their  centre  of  gravity  from  the  fulcrum  of  die  long  lever,  woold 

be  57  ^^  inches;  so  that  the  ratio  of  this,  lever  would  be  t-=t  ^  ^^ 

5.7o 

ratio  compounded  of  those  of  the  two  levers  -—--  x  —^  ■» 


5.76      2.8      16.1«S 
If  the  area  of  the  valve  be  cakuiated,  from  its  mean  diamet^,— v^iz: 
15  25  4- 17 

•  — —  16i,  it  will  be  foimd  —  204^^  square  inches.  Then  the 


1 


Explosion  of  the  Boiler  qf  the  Sieamboat  Medora.        319 

extreme  preasuxe  wbich  the  attached  weights  could  produce  upon  the 
safety  valve  would  be  equivalent  to  256  lbs.  x  16.128  ■*  4128^  lbs., 
or,  per  square  inch  of  the  valve  «  ^^Hrv*  '^^  ^^  exclusive  of  what 
is  due  to  the  weight  of  the  valve,  and  its  rod  and  lever,  which  may  be 
estimated  as  follows:  for  the  valve  itself,  without  leverage,  100  lbs.; 

17  5 

for  the  short,  or  primary,  lever,  20  lbs.  x  T^(the  leverage  of  its  cen- 

35 

tre  of  gravity)  »  28  lbs.;  for  the  connecting  rod  10  lbs.  x  75-=  —  2S 

36        33.5 
lbs.j  for  the  long,  or  secondary,  lever,  56i  lbs.  Xt^-^  X  -rjr  ■-  536 

1)q.O  lU 

lbs,  being  in  ail  692  lbs.  at  the  seat  qf  the  valve:  and  this  lirill  in> 
crease  the  whole  pressure  there  to  4820^^,^  lbs.,  or  to  23/^  lbs.  per 
square  inch  of  the  valve  and  boiler. 

This  appears  to  be  the  highest  pressure  which  could  be  brought 
upon  the  boiler  by  the  system  of  weights  and  levers  belonging  pro^ 
perly  to  the  valve. 

The  strength  of  the  boiler,  in  its  weakest  places,  being  then  esti- 
mated, as  above,  at  69.^  Iber.  per  square  inch,  amounted  to  just  three 
times  the  extreme  pressure  which  the  engine  builder  appears  to-  have 
intended  4t  shookl  be  called  on  to  bear,  and  in  proportioning  the 
strength  of  his  work  to  the  duty  it  was  to  perform,  he  would  seem  to 
have  been  sufficiently  prudent.  How,  then,  did  the  boiler  explode, 
when  guarded  by  a  safety  valve  of  such  ample  dimensions,  designed 
to  give  way  at  one- third  of  the  bursting  strain  ^ 

That  the  free  action  of  the  valve  must  have  been  interfered  with, 
would  be  a  natural  conclusion,  and  is  corroborated  by  the  testimony 
of  one  of  the  assistant  enginemen,  as  will  be  presently  mentioned. 
That  the  vahre  had  been  before  loaded  to  produce  a  pressure  greater 
than  the  hmit  prescribed  by  its  own  construction,  may  be  inferred,  in- 
deed, from  the  statement  of  Mr.  Watchman  himself,  who  says,  in  his 
examination  before  the  Coroner^s  Inquesty  that  the  evening  before 
the  accident,  the  boiler  was  tried,  and  the  valve  raised  with  27  inches 
of  steam,  or  27  lbs.  per  square  inch,  as  he  had  eatculaied,  and  that 
on  the  previous  Saturday,  also,  the  boiler- had  been  tried,  and  31  lbs. 
per  sq.  inch  put  oir.  The  lowest  of  these  pressures  being  ^:^  lbs.  per 
square  inch  beyond  the  above  estimated  extreme  of  23-^^  lbs.,  auxi^ 
liary  means  must  have  been  employed  to  increase  the  steam  pressure 
on  the  trials  referred  to,  but  as  Mr.  Watchman  is  sitent  on  this  point, 
and  also  as  to  the  mode  in  which  he  arrived  at  the  pressure,  whether 
from  an  inspection  of  the  mercurial  gauge,  or  a  calculation  of  the  pro- 
portions, &c.,  of  the  valve,  it  cannot  be  known  whether  his  calculation 
conflicts  with  the  one  I  have  offered.  He  says,  fiulhermore,  that  about 
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half  an  hour  before  the  explosion^  he  obserred  the  gauge  to  shov  10 
inches  of  steamy  and  that  he  then  tried  to  lift  the  safety  ralre,  bui 
could  not ;  and  after  examinuig  the  rope  attached  to  the  ralve  lever, 
to  see  if  it  was  on  the  puliey,  he  walked  away*  The  result  of  this  exp 
amination  of  the  rope  he  does  not  state,  but  he  seems  to  have  hid 
fears  that  some  improper  means  of  keeping  down  the  safety  Tal?e 
had  been  used.  That  he  should  not  have  taken  more  pains  to  Teriff 
these  feais>  may  well  excite  surprise.  A  very  short  time  before  the 
explosion^  he  says  he  was  told  by  the  acting  engineman  that  the  gauge 
showed  22  lbs.  per  inch  of  steam.  Another  witness  says  that  when 
the  weights  were  pushed  out  by  him  on  the  long  lever,  as  far  as  they 
would  go,  the  steam  pressure  was  22  inches  by  the  gauge,  having 
shewn  20  inches  just  before,  and  that  by  order  of  the  acting  engine- 
man,  he  then  put  on  additional  weight,  (how  much  he  does  not  say,) 
and  that  two  or  three  mimites  afterwards,  the  boiler  blew  up.  Ano- 
ther witness  says  that  about  the  time  tbe  agent  came  on  boaid,(8(MDe 
say  25  or  30  minutes  before  the  explosion,)  the  gauge  stood  at  nine 
inches. 

This  testimony  agrees  in  showing  that  the  pressure  a  half  an  hour 
before  the  accident,  was  9  or  10  lbs.  per  inch,  and  that  just  before  tbe 
boiler  burst,  it  had  risen  to  22;  higher  than  this  it  was  not  observed, 
except  by  a  person  who  states  that  he  saw  the  gauge-stick  run  up  to 
the  deck  over  it,  immediately  before  the  explosion.  The  evidenoe, 
also,  of  the  witness  «<who  put  on  the  additional  weight,''  that  the 
pushing  out  of  the  weights  belonging  to  the  valvty  as  far  as  they 
would  go,  created  a  pressure  of  22  ib&  per  square  indi,  is  confirmato- 
ry of  the  above  estimate  of  the  extreme  pressure  (23^  per  8q,iiaR 
inch)  which  those  weights  were  capable  of  producing,  the  difference  of 
1^^  lbs.  being  accounted  for  by  the  consideration  that  the  elasticity  of 
the  steam  would  not  instantly  rise  toau  equilibrium  with  the  increased 
pressure  imposed  by  pushing  out  the  weights,  and  that  before  the 
witness  could  observe  whether  the  valve  blew  at  23^  lbs.  per  incb^ 
he  had  charged  it  still  further  with  extra  weighte*  That  aof  extra- 
neous means  were  employed  to  keep  the  valve  down,  has  been  de> 
nied  by  another  witness,  as  I  am  informed,  and  have  stated  before; 
but  the  probabilities  of  the  case  are  so  much  on  the  side  of  the  p<w- 
tive  declaration  of  the  first  witness,  that  an  inquiry  into  tbe  relative 
credibility  of  the  two  seems  unnecessary.  It  being  admitted,  theDf 
that  new  weights  were  added  to  those  proper  to  the  valve,  the  neis 
question  is,  what  must  they  have  amounted  to,  in  order  to  produce 
the  explosion?    The  compound  letferage  of  the  valve  ie^  as  shown 

above,  and  its  area,  204^^  square  inches.    Tbe  extreme  pres- 
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sure  it  could  bring  upon  the  boiler,  by  its  own  weights,  was  23-/|j.lba 
per  square  inch.  Tiie  utmost  pressure  that  the  boiler  could  bear,  is 
estimated  at  69^^  lbs.  per  inch.  Weight  enough  to  raise  an  addi- 
tional pressure  of  45^^/^  lbs.  per  square  inch,  must  then  have  been 
attached  to  the  end  of  the  valve  lever,  and,  in  order  to  effect  this,  the 
new  load  must  have  amounted  to  580  lbs.  Now  it  seems  very  im«- 
likely  that  a  weight,  or  weights,  of  such  size  or  number,  were  in  fact 
hung  upon  the  valve  lever,  as  that  could  scarcely  have  been  done 
without  detection,  and  it  was  manifestly  intended  to  be  a  concealed 
act  on  the  part  of  those  engaged  in  it.  The  extra  stress  upon  the 
valve,  necessary  to  cause  explosion,  was  then,  most  probably,  pro- 
duced by  another  mode  than  the  suspension  of  weights  from  the  lever 
— such  as  tying  it  down  by  its  cord,  or  bracing  it  down  by  a  strut  be* 
tween  it  and  the  upper  deck — notwithstanding  the  averment  of  the 
witness,  who  may  still  have  added  new  weights,  but  only  to  the  ex* 
tent  of  a  part  of  the  required  surplus  pressure,  leaving  the  rest  to  be 
effected  by  other  means  applied  by  other  hands.  No  matter  however 
in  what  way  the  valve  was  kept  down,  so  that  it  raised,  as  it  did,  the 
pressure  to  the  explosive  height,  whatever  that  may  have  been. 

But  the  boiler  may  have  been  in  fact  weaker  than  it  has  been  esti- 
mated,  from  a  deficiency  of  strength  in  the  iron  of  which  it  was  made, 
and  which  has  been  assumed  at  55,000  lbs.  per  square  inch.  The 
numerous  experiments  that  have  been  made  upon  the  strength  of  this 
metal  (of  which  those  recorded  in  the  Journal  of  the  Franklin  Insti- 
tute, vols,  xix  and  xx,  2nd  series,  are  the  most  extensive  and  satisfac-* 
tory  that  I  have  seen,  and  also  the  most  applicable  to  the  present  case, 
as  they  were  made  upon  boiler  iron,)  show  that  its  cohesive  power 
as  often  exceeds  as  it  falls  short  of  that  measure,  which  may  be  taken 
as  a  fair  average.  If  the  iron  of  the  Medora's  boiler  was,  in  fact,  of 
bad  quality,  it  may,  however,  have  possessed  a  tenacity  far  within 
that  just  given ;  but  it  scarcely  could  have  descended  as  low  as  the  one- 
third  of  55,000  lbs.,  or  to  18,000  or  19,000  lbs.  per  square  inch,  which  it 
must  have  done  to  have  yielded  to  the  steam  pressure  of  23^^^  lbs. 
per  square  inch,  supposing  the  preceding  estimates  of  strength  and 
pressure  to  be  correct.  My  examination  of  the  iron,  as  it  appeared 
on  the  torn  edges  of  the  sheets,  did  not  impress  me  with  an  unfavor- 
able opinion  of  its  quality,  although  it  showed  the  distinctly  laminous 
structure  which  most  sheet  iron  exhibits.  Its  strength  in  the  ruptured 
parts  could  not  have  been  diminished  by  over  heating,  for  those  parts 
\irere  far  under  the  lowest  level  to  which  it  is  in  the  least  degree  pro- 
bable that  the  water  could  have  fallen,  even  had  it  declined  below  a 
safe  and  proper  height.  Moreover,  die  strips — ^the  giving  way  of 
which  caused  the  bursting  of  the  boiler — ^were  so  situated  that  the  ^ 
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could  not  have  been  at  all  in  contact  with  tb&m  had  tfie  boiler  beat 
dry,  as  they  occupied  the  spaces  over  the  legs,  and,  consequently, 
must  have  been  always  immersed  either  in  water  or  steam.  Tiieie 
is,  however,  no  evidence  that  the  water  was  deficient  in  quantity  at 
the  moment  of  explosion;  on  the  contrary,  many  witnesses  declaied 
that  the  gauge  cocks  showed  a  lUU  supply,  and,  oonsidering  the  vut 
size  of  the  boiler,  the  shortness  of  the  time  between  the  lighting  of  the 
fixe  and  the  occurrence  of  the  explosion,  it  seems  not  likely  that  the 
evaporation  could  have  sunk  the  water  to  a  dangerously  low  le?el,i( 
as  is  to  be  supposed,  it  was  properly  filled  at  first  I  could,  indeed, 
discover  no  trace  of  injury  to  any  part  of  the  boiler  by  burning  of  the 
metal,  and  my  examination  of  the  uppermost  tubes,  and  the  top  of  the 
back  smoke  chamber,  was  very  careful,  and  if  these  parts  of  tte  boiler 
toere  overheated,  they,  nevertheless,  stood  firm,  and  left  the  ruptoie  to 
take  place  elsewhere.  No  incrustations  Ukely  to  impede  the  transmis- 
sion of  the  caloric  to  the  water,  and  thus  render  the  iron  liable  to 
burn,  anywhere  appeared,  and  were  not  to  be  expected  in  a  peifectlf 
new  boiler.  The  degree  of  heat  imparted  to  tte  parts  of  the  boila 
covered  with  water,  would  not,  at  all  events,  have  exceeded  the  tem- 
perature due  to  the  effective  pressure  of  about  4|  atmospheres,  or 
^^tVv  ^^^  P^^  square  inch,  which  has  been  above  estimated  as  soi- 
cient  to  burst  the  vessel.  This  temperature  (see  Journal  of  the  Fiank- 
lin  Institute,  vol  xvii,  page  891, 2nd  series,)  is  not  more  than  300  de- 
grees of  Fahrenheit,  and  the  experiments  recorded  in  the  same  Jour- 
nal (vol.  XX,  pages  24  to  31, 2nd  series,  and  curvo'^traced  in  plate  XJ 
show  that  the  tenacity  of  iron  is  increased  by  heat,  until  a  tempetB- 
turs  of  at  least  400  of  Fahrenheit  it  siupassed,  when  it  begins  to  di- 
minish. The  boiler,  then,  could  not>  in  my  opinion,  have  burst  fro& 
overheating  the  metal  in  the  parts  where  the  rupture  aettudlg  took 
place — to  wit,  in  the  strips  over  the  legs,  uniting  the  segments  of  the 
cylinder  between  them.  In  estimating  the  strength  of  these  strips,  I 
have  supposed,  from  inspection  and  measurement  of  those  that  I^ 
main,  that  they  contained  One-half  of  the  original  quemtity  of  metal 
in  the  sheets,  which  was  further  reduced  to  one*third  of  that  quanti* 
ty  by  the  rivet  holes.  In  this  estimate  there  is  room  for  mistake,  aod, 
possibly,  I  may  have  in  this  assigned  more  strength  to  the  boiler  than 
it  in  fact  possessed.  In  both  the  quality  of  the  iron  and  the  amooot 
of  metal  in  the  strips,  then,  there  may  be  room  for  considerable  re* 
ductions  upon  the  preceding  calculations  of  the  ability  of  the  boiler  to 
withstand  the  pressure  of  the  steam.  Again,  although  the  metal  did 
not,  on  account  of  its  greater  strength  than  that  of  the  strips,  give  vay 
^vrtiere,  if  at  all,  it  must  must  have  overheated--»viz:  in  the  top  of  tbfi 
smoke  box,  or  in  the  upper  fluesh- there  is  a  possibility  that  these  paita 
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may  have  been  laid  diy  by  the  falling  of  the  water,  and  have  become 
so  hot  as  to  generate  suddenly  a  larger  body  of  vapor  (or,  who  knows, 
an  explosive  gas,)  than  the  safety  valve  could  vent  with  sufficient  ra- 
pidity to  save  a  rupture,  even  if  that  had  been  loaded  to  less  than  the 
strength  of  the  boUen  This  supposition  is,  however,  in  the  face  of 
the  etridenee^  though,  unfortunately,  too  little  credit  is  due  to  such  tes- 
timony in  cases  of  this  kind. 

It  is  stated,  by  several  witnesses,  that  the  safety  valve  did  not  bhw 
at  all  while  the  steam  was  getting  up,  and  that  from  the  time  of  mak- 
ing the  fire,  up  to  the  moment  of  the  explosion,  not  more  than  two  or 
three  short  pti^  proceeded  from  it.  These  would,  indeed,  sufloce  to 
show  that  it  could  not  have  stuck  fast  in  its  seat  JFrom  the  action  of 
some  adhesive  force — an  instance  of  which  kind  is  on  record.  But  it 
also  proves  that  if,  after  all,  the  valve  was  not  overloaded,  at  least 
the  engineman  and  his  assistants,  &c.,  were  strangely  indifferent  to  the 
unusual  absence  of  that  audible  evidence  of  its  free  action,  which  al- 
ivays  attends  the  starting  of  a  steamboat. 

Although  doubt  must  continue  to  rest  upon  the  true  and  special 
cause  of  the  explosion  of  the  boiler  of  the  Medora,  and  I  am  not  pre- 
pared, in  relation  to  that  cause,  to  offer  more  than  the  preceding  facts 
and  inferences,  for  the  judgment  of  others,  yet  some  general  conclu- 
sions nuiy,  I  submit,  be  satisfactorily  derived  from  the  circumstances  of 
this  catastrophe.  First — ^the  boiler  was  too  large  in  its  diameter  for 
the  strength  of  metal  employed,  looking  to  the  risk  of  bad  material 
and  workmanship.  The  thickness  of  the  sheets  waa  a  quarter  of  an 
inch — a  thickness,  by  the  way,  almost  universally  employed  in  the 
construction  of  steam  boilers  of  all  diameters,  as  if  there  were  some 
magic  in  this  particular  dimensum,  which  made  it  most  pliantly  ap- 
plicable to  all  cases,  however  varying.     Refening  to  the  formula 

2  P/ 
a:  —  ^  we  find  that  iron  one-quarter  of  an  inch  thick  would  re- 
quire a  pressure  of  573  lbs.  per  square  inch  to  rupture  it  in  a  cylinder 
of  three  feet  diameter,  (a  diameter  of  usual  occurrence  in  locomotive 
and  other  high  pressure  boilers,)  if  the  modulus  of  its  strength  be  55^^ 
000  lbs.  per  square  inch,  and  a  deduction  be  made  for  the  aeamsj 
of  twenty-five  per  cent  While  the  Medora's  boiler,  of  eleven  feet 
diameter,  and  the  same  thickness  and  strength  of  sheet  iron,  woidd 
have  borne  but  166i  lbs.  per  square  inch,  with  a  proportional  reduc* 
tion  of  one-quarter  for  the  joints,  (saying  nothing  of  the  still  greater 
subtraction  of  strength  due  to  the  apertures  over  the  legs,)  can  there  be 
any  propriety  in  using  the  same  thickness  of  plate  for  each  of  these 
widely  differing  diameters?  Yet  it  is  done  under  the  infiuence  of  the 
aipprnt^Y  preserijptive  right  of  the  quarter  inch  iron  to  be  efpflojed 
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in  all  cases  whateyer.  It  is  true  that  the  small  diameter  boilers  aie 
high  pressure,  and  subjected  to  the  greater  strain,  but  their  excess  of 
strength  is,  at  the  same  time,  vastly  greater  than  that  of  the  lai^low 
pressure  boilers.  The  usual  high  pressure  strain  is,  perhaps,  about 
100  lbs.,  and  the  low  pressure  strain,  25  lbs.  per  square  inch.  The 
excess  of  strength  in  the  three  feet  high  pressure  boiler  is,  then,  473 
lbs.  per  square  inch,  and  in  the  eleven  feet  low  pressure  boiler  of  the 
Medora,  it  would  be  but  I26i  lbs.  per  square  inch.  It  may  be  said, 
indeed,  that  the  ultimate  strength  of  the  former  is  but  5.73  times  its 
usual  strain,  while  that  of  the  latter  is  6.25  times  its  ordinary  stress; 
also,  that  at  the  high  temperatures  accompanying  high  pressares,  a 
given  increase  in  the  temperature  causes  a  more  rapid  rise  in  the  pres- 
sure than  at  the  low  temperatures  of  the  lower  pressures,  so  that  there 
is  occasion  for  more  excess  of  strength  in  the  former  than  in  the  lat- 
ter cases,  to  guard  against  accidental  augmentations  of  temperature. 
Also,  that  the  consequences  of  explosion  at  high  pressares  are  more 
disastrous  than  at  those  of  a  lower  grade,  and  should,  therefore,  be 
more  carefully  guarded  against.  There  may  be  some  propriety  in 
the  two  first  of  these  suggestions,  but  not  so  much  in  the  last,  as  some 
of  the  most  fatal  explosions  have  occurred  in  low  pressure  boilers; 
and  still  I  think  that  low  pressure  boilers,  whose  diameters  are  gener- 
ally from  eight  to  nine  feet,  are  usually  too  weak  when  made  of 
quarter  inch  iron;  and  this  opinion  is  held  i  fortiori  in  regard  to  the 
Medora,  with  her  boiler  of  eleven  feet  across.  Braces  are  indeed 
used  in  these  large  boilers,  but  with  often  only  partial  effect,  and  in 
the  Medora,  as  has  been  already  remarked,  they  could  not  be  ap- 
plied in  the  vertical,  or  radial,  direction,  in  which  they  would  have 
done  most  good,  on  account  of  the  positions  of  the  tubes. 

Second — a  boiler  of  the  colossal  size  of  that  of  the  Medora,  presents 
a  bold  and  striking  aspect,  and  seems  fitted  for  the  generation  of  a 
vast  supply  of  steam ;  and  so,  doubtless,  was  the  boiler  in  question, 
the  fire  surface  and  steam  room  of  which  was  of  unusually  ample  ex- 
tent. But  the  same  fire  sur&ce  will  be  as  effectual  if  distributed 
among  two  or  three  boilers,  and  with  great  increase  of  security 
against  explosion.  The  one  large  boiler  will,  perhaps,  cost  less  io 
the  manufacture,  and  occupy  less  room  in  the  boat,  but  it  will  be 
much  more  difiicult  to  move,  in  placing  and  displacing  it;  and  if  ac- 
cident happens  to  it,  the  supply  of  steam  is  wholly  cut  off;  while  with 
more  than  a  single  boiler,  each  of  which  can  be  insulated  from  the 
other,  it  may  be  kept  up,  and  the  engine  worked  at  a  lower  speed, 
till  the  injured  boiler  is  repaired. 

Third — thei  design  of  a  boiler  resembling  the  Medora's,is  deficient 
in  strengMiat  the  junction  of  the  belly  with  the  legs  which  support  it, 
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and  form  the  sides  of  the  fire-place.  The  perforations  of  the  cylioder 
must  be  large  enough  to  permit  the  water  and  steam  babbles  to  pass 
freely  up  and  do  vn,  in  the  necessary  circulation  of  them  through  the 
boiler.  Small  holes  over  the  legd  would  not  allow  this;  the  circula- 
tion would  be  checked;  less  steam  would  be  generated,  and  the  legs 
of  the  boiler  become  unduly  heated  for  want  of  the  constantly  requir- 
ed supply  of  cold  water,  which,  in  a  boiler  with  no  obstruction  to  cir- 
culation, is  constantly  descending  towards  the  fire,  from  the  upper 
and  cooler  parts  of  the  vessel — ^towards  which  last,  the  steam  bubbles 
are  simultaneously  rising  to  the  steam  chamber;  the  two  currents 
thus  running  contrary  to  each,  without  mutual  interference,  as  their 
very  difierent  specific  gravities  maintain  an  easy  separation  be- 
tween them.  Thus  the  vertical  has  an  advantage,  in  regard  to  circu- 
lation, over  the  horizontal  tubular  boiler;  the  tubes  of  the  former  in- 
terfering much  less  with  the  passage  of  the  two  counter  currents,  and 
its  fire-place  being  at  the  bottom  of  the  boiler,  instead  of  at  one  end 
of  it,  horizontally,  gravitation  gives  more  assistance  to  circulation. 
The  maker  of  the  Medora's  boiler  was  right,  therefore,  in  giving  wide 
passages  for  water  into  the  legs,  but,  as  to  do  this  necessarily  weak- 
ened his  boiler  so  much,  it  shows  a  faultiness  in  its  plan.  It  is  not, 
indeed,  easy  to  see  why  he  departed  from  the  usual  mode  of  building 
boilers  of  this  character  by  arching  the  fire-places  as  in  the  accompa- 
nying drawing,  and  so  arranging  his  flues  as  to 
permit  numerous  ties  in  a  radial  direction  across 
the  boiler,  connecting  the  outer  shell  with  the  fire- 
arches,  as  well  as  the  flues.  Here  no  cutting  of 
holes  would  have  been  required,  and  any  degree 
of  strength  given  without  interference  with  circu- 
lation. The  ties  introduced  into  the  Medora's 
boiler,  are  not  in  the  most  efiective  position.  A  tie,  or  brace,  in  a 
cylindrical  boiler,  should  never,  if  possible,  occupy  any  other  position 
than  that  of  a  perpendicular  to  the  surface,  supported  by  the  tie,  or 
brace.  Here  they  are  diagonal  to  the  ends  and  roof,  and  as  chords, 
less  than  diameterSy  across  the  cylinder. 

Some  other  obvious  remarks  suggest  themselves,  in  conclusion,  and 
are  generally  applicable  to  steamboats  when  under  trial,  on  such  oc- 
casions as  this  ill-fated  vessel  was  about  to  begin. 

Most  of  the  persons  on  board  the  Medora,  at  the  time  of  her  ex- 
plosion, were,  as  before  stated,  workmen  who  had  been  engaged  in 
her  construction.  It  was  not  safe  to  leave  the  boat  as  it  was  left,  in 
the  hands  of  these  men,  most  of  them,  probably,  reckless  of  danger,  by 
character,  and  fired  with  the  false  ambition  congenial  to  the  occasion. 
The  safety  valve  and  mercurial  gauge  ^ould  have  been  constantly 
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under  the  eye  of  the  engine  boilder,  whose  mM^jpiA  was  being  sab- 
mitted  to  proof.  The  valve  lever  and  its  attached  weights,  and  the 
means  of  moving  them,  should  have  been  so  constructed,  and  sur- 
rounded by  guards,  as  to  make  it  impossible  that  more  than  the  ex- 
treme pressure  designed  to  be  put  upon  the  valve,  could  be  applied 
without  doing  violence  to  the  defences  of  the  apparatus.  The  boiler 
(as  should  all  steamboat  boilers,)  should  have  been  provided  with  a 
small  pumping  steam  engine,  to  keep  up  the  water,  as  at  such  times. 
especially,  the  boat  has  often  to  wait  a  good  while  b^ore  starting, 
the  water  gets  low,  and  the  engineman  and  his  asHeiants  (viz:  the 
crowd  around  him,)  are  too  excited,  and  anxious  for  a  quick  and  fa- 
vorable commencement  of  the  trip,  to  go  to  work  at  the  drudgery  of 
pumping  up  by  hand.  Frequent  trials  of  the  state  of  the  safety  valfe 
should  be  made,  and  it  should  not  be  left  to  bUnv  qf  iU  own  aceori 
at  a  safe  pressure,  but  should  be  raised  by  force,  and  the  surplus  steam 
permitted  to  escape.  This  would  prevent  the  valve  from  adhering 
to  the  seaty  as  it  has  been  known  to  do,  in  consequence  of  the  nistii^ 
of  the  iron,  or  the  introduction  of  some  glutinous,  or  cohesive,  matter, 
thereto.  The  propriety  of  these  and  similar  precautions,  need  not  be 
enlarged  upon.  It  is  remarkable,  and  yet  a  clear  consequence  of  the 
laws  of  mechanical  mameniumy  that,  in  all  these  explosions,  the  rents 
made  in  the  vessel  should  be  so  much  greater  than  necessary  to  vent 
the  steam  and  water  with  the  rapidity  that  one  would  suppose  far 
more  than  sufficient  to  relieve  the  pressure  upon  all  other  parts  of  the 
boiler  than  the  part  first  ruptured,  so  much  as  to  save  them  from  in- 
jury. While  the  confined  fluid  is  quiescent,  however  powerful  its 
effort  to  escape,  it  does  no  harm,  except  in  the  preparation  it  is  mak- 
ing to  force  an  outlet,  by  gradually  increasing  its  strain  on  the  metal 
until  an  equilibrium  is  attained  between  the  two  forces  of  impact  and 
resistance.  But  the  instant  that  equilibrium  is  passed,  upon  a  single 
square  inch  of  the  vessel,  and  the  imprisoned  fluid  begins  to  put  itself 
in  motion,  it  breaks  its  way  out,  in  a  hundred  directions  instead  of 
one,  and  we  see  parts  of  the  vessel,  of  extremely  unequal  strength, 
giving  way  at  the  same  moment.  Thus  in  the  Medora's  boiler,  the 
drawing  shows  several  pieces  blown  out  at  the  back,  which  were  un- 
questionably far  stronger  than  the  strips  of  metal  over  the  legs.  Tb^ 
sudden  escape  of  the  steam  and  water,  also,  acting  on  the  sides  and 
bottom  of  the  boat,  give  to  the  boiler  that  projectile  force  wbidi 
throws  it,  en  masse,  into  the  air,  and  inflicts  other  great  injuries  in  its 
&11.  In  all  considerable  explosions,  indeed,  the  boiler  has  been  more 
or  less  displaced. 

Thus  is  demonstrated  the  unsoundness  of  the  opinion  that  sin^ 
pressure,  steadily  increasing,  within  a  steamboiler,  ought  to  open  the 
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seamSf  as  being  the  weakest  part  of  the  vessel,  and  thus  provide  a 
safety  valve,  for  the  escape  of  the  vapor.  To  account  for  the  fact 
that  boilers  never  do  give  way  in  this  manner^  the  hypothesis  of  ez« 
plosive  gases  has  been  paraded  with,  as  I  humbly  conceive,  very  lit> 
tie  foundation  in  fact,  although  rare  instances  of  that  description  may 
have  occurred,  under  particular  circumstances. 

Baltimore,  Jittgwt  2nd,  1842. 


To  THE  COMMITTXX  OV  PUBLICATION : 

Gentlemen — ^Having  received  the  annexed  Official  Beport  from 
Major  Baker,  Commandant  of  the  United  States'  Arsenal  at  Water- 
vliet.  New  York,  (where  the  preservative  process  has  been  several 
years  in  operation,)  I  hand  it  to  you  for  publication,  not  doubting  you 
ivill  consider  it  as  suflkiently  a  subject  of  general  interest  to  entitle  it 
to  receive  publicity  through  your  Journal. 

Respectfully,  your  ob't  serv't,    * 

Edward  Earle. 

Watervliet  Arsenal,  June  6th,  1842. 

Beport  qf  the  comparative  Strength  and  Elasticity  of  Mineralized 

Umber  and  that  in  the  Natural  State. 

To  Major  R«  L.  Baker.. 

Sir: — I  have  submitted  to  the  proving  machine  twelve  pieces  of 
each  kind,  comprising  oak,  maple,  birch,  whitewood,  or  tulip  tree, 
and  pine. 

The  principal  data  recorded  were — 

1st. — Deflection  with  the  constant  weight  of  383  lbs.,  (weight  of  ap- 
paratus.) 

2nd. — Greatest  deflection  and  weight  while  the  elasticity  was  per- 
fect. 

3rd.— Ultimate  deflection  and  breaking  weight.  The  deflection 
^was  also  generally  taken  for  every  additional  weight. 

Five  minutes  were  allowed  for  a  sei^  five  minutes  for  resilience,  and 
five  minutes  between  each  20  lbs.  added  near  the  breaking  point. 

The  proof  pieces  were  2  inches  square,  and  48  inches  of  efiective 
length,  prepared  in  November,  1840,  by  sawing  blocks  of  large  tim- 
ber lengthwise,  into  battens,  which  were  carefully  finished  by  the 
plane  to  a  square  of  2  inches,  and  the  weight  of  each  taken  to  within 
3  grains.  One  half  of  the  battens  from  each  prism  of  timber  were 
selected  for  mineralizing,  by  taking,  from  a  map  of  the  end,  every 
second  piece  over  the  whole  area.  They  were  mineralized  in  Novem- 
ber^  1840,  and  since  that  date  both  kinds  have  been  constantly  in  store, 
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aiid  seem  aUoluUly  dry^  many  of  them  having  lost  from  one-sizth  of 
a  pound  to  one>fiflh  of  their  original  weight.  It  is  somewhat  remaik- 
Able  that  birch  has  lost  less  than  other  kinds,  and  some  pieces  haY< 
increased  in  weight  from  a  few  grains  to  more  than  a  pound. 

In  the  oak,  pine,  and  whitewood,  the  average  of  the  breakiz^ 
weight  was  greatest  in  the  mineralized  pieces,  equal  in  those  of  birch, 
and  a  little  less  in  maple.  Being  called  to  other  duty,  the  namb»  of 
proofs  in  maple  and  birch  were  too  few  to  be  satisfactory;  but  thus 
&r,  the  results  lead  to  the  decision  that  Dr.  Earle's  process  dnea  not 
reduce  the  strength  of  timber.  The  elasticity  seems  a  little  diminish- 
ed  in  several,  and  perhaps  further  experiments  may  show  some  cor- 
responding increase  of  strength. 

Tabular  Comparison. 
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Maple     • 
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2.37 
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965 
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1.36 
1.15 
1.95 
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931 
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Two  contiguous  battens  on  the  map  were  selected— one  cured, 
the  other  raw — and  each  reduced  one-eighth  of  an  inch  on  each  &oe, 
to  remove  the  part,  if  any,  injured  by  the  heat,  and  to  render  them  of 
one  size.    The  cured  broke  with  1022  lbs.;  the  other  with  9S8  lbs. 

A  number  of  pieces  of  different  kinds  of  timber  were  intentionally 
operated  on  excessively ^  by  repeated  and  long  boilings.  In  aU  rf 
these  i(7hich  have  been  tried,  the  strength  appears  diminished  in  a 
slight  degree. 

All  my  observations,  thus  far,  tend  to  corroborate  the  suggestion 
that  boiling  heat  is  not  necessary,  and  that  long  digestion*  is  impor- 
tant; and,  to  prevent  checking  when  taken  out,  that  the  timber  ought 
to  he  cooled  in  the  tank. 

Respectfully  submitted, 
(Signed)  R.  M.  Boutoh. 


*  By  **  long  digwikm**  if  m&uA,  ft  mora  protnelad  dig«iCion  Uun  hai  Xtmn. 
ployad— thmt  is,  from  one  to  two»  thvee  or  mora  doyi,  oooordtag  to  m%  leiigdiy  and  M«^  «4 
timbor;  and  at  a  tempecBtnra  abort  of  the  hMngpomt^  or  at  170  ^  to  ISO  ^  Fahr.  A  Aari 
boiKng,  of  an  hour  or  two^  however,  ia  recommended  fior  timber  of  great  aae  and  length. 

E.E. 
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To  the  above  you  will,  I  hope,  permit  me  to  add  an  extract  which 
seems  quite  pertinent,  from  the  last  semi-annual  Report  of  T.  Tupper, 
Esq.,  President  of  the  South  Carolina  Canal  and  Railroad  Company, 
who  has  since  last  year  been  using  this  process  on  the  railroisid  be- 
tween Charle^n  and  Hamburgh,  South  Carolina.  Referring  to  a 
late  advantageous  purchase  of  timber  for  the  road,  {flt  one-half  the 
tuual  price;)  he  says: 

''This  timber  is  obtained  at  a  reduced  price,  as  the  sap  is  embraced 
in  the  square  of  the  piece,  and,  consequently,  taking  a  much  less  tree 
than  when  the  heart  only  is  retained. 

''The  advantage  of  this  process  will  be  felt  at  once  in  the  lower 
price  at  which  the  timber  is  contracted  for,  and  should  it  only  last  as 
long  as  ordinary  timber,  no  expense  will  have  been  incurred,  as  the 
difference  in  the  price  of  the  timber  will  pay  the  expense  of  prepara- 
tion. 

"The  timber  prepared  four  years  ago,  with  corrosive  sublimate,  is 
still  sound,  the  sap  of  which  has  already  shown  a  durability  of  double 
that  of  unprepared  wood,  and,  from  all  appearance,  will  be  sound 
ivhen  the  unprepared  is  so  rotten  that  it  cannot  be  separated  from  the 
earth  in  which  it  is  buried." 

Here  is  a  most  important  fact  ascertained — the  effect  of  corrosive 
sublimate  on  the  sap-wood  of  timber — ^from  which  President  Tupper 
derives  the  practical  and  useful  inference  that  the  sulphates  of  iron 
and  copper — which  have  been  fully  ascertained  to  affect  timber  in  the 
same  manner  as  corrosive  sublimate — must  also  render  sap-wood,  at 
least  as  durable  as  the  heart  is  without  them,  and,  by  thus  reducing 
the  price  of  timber  one-half^  auDihilate  the  cost  of  the  process. 

E.  Eabls. 

Philadelphia,  September,  1842. 


Sketch  of  a  Self<u:ting  Flash-board,  invented  hy  Mb.  John  Chasb, 
and  now  in  use  upon  a  Mill'dam  at  Cabotsvilk,  in  the  state  of 
Massachusetts.     Communicated  by  E.  P.  Huntington. 

The  diagram  below  is  an  end  view  of  a  dam,  with  a  self-acting 
flash-board,  on  a  scale  of  one-twelfth  the  size.  It  was  invented  by 
Mr.  John  Chase,  agent  of  the  Springfield  Canal  Company,  Cabots- 
ville,  Massachusetts,  and  is  now  in  use  there.  Its  design  is  to  obtain 
a  permanent  additional  supply  of  water  in  a  mill-dam,  equal  to  six 
inches  head,  and  at  the  same  time  to  avoid'damage  from  back  water, 
to  those  using  it  on  the  stream  above,  when  it  is  high.  Its  cost  is 
about  three  dollars  per  foot  lineal. 
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Aj  pond. 

B,  topof  dam. 

C,  C,  C,  timbers  spiked  on  the  top  of  the  dam. 

Dy  iron  to  support  flash«board — two  to  eadi  section  of  eig^t  feet 
E,  bottom  pftrt  of  flash-board  of  cast  iron,  made  heavy,  to  oountei- 

balance  the  weight  of  water  against  the  top,  F,  which  is  oak.    Eacfa 

section  is  eight  feet  long. 
6,  timber  which  resists  the  oatward  pressure  of  the  flash-board, 

and  to  which  it  us  hooked  when  turned  down. 


By  this  arrangement,  when  the  water  rises  to  aboat  two  indies 
above  the  top  of  the  flash-board,  the  pressure  is  sufficient  to  carry  the 
top,  F,  over  to  G,  smd  as  the  water  falls,  the  pressure  is  less,  and  it 
rises — thus  providing  a  due  supply  ^  but  never  an  excess,  when 
water  is  abundant. 


Description  of  a  new  Self-acting  Weir  and  Scouring  Sluice,  invent- 
ed by  Mr.  Bateman,  an  English  Civil  Engineer. 

We  find  in  the  London  Civil  Engineer  and  Architect's  Journal,  for 
August,  1842,  the  following  account  of  a  self-acting  weir  and  sluice, 
brought  before  the  British  Association  for  the  Advancement  of  Sd- 
ence,  at  their  late  meeting,  held  at  Manchester. 

This  sluice  is  an  ingenious  application  to  a  different  use  of  the  same 
principle  of  action  that  is  brought  into  play  by  Mr.  Chase,  in  the  flasb* 
board  above  described;  and  it  seems  to  us  that  upon  light  streams. 
Mr.  Bateman's  invention  might  often  be  made  a  valuable  auxiliaij 
to  the  works  necessary  for  a  flash  navigation. 

Mr.  Bateman  observed  that  the  great  objections  to  fixed  weirs  and 
dams  w»e,  that  by  causing  a  partial  stagnation  in  the  water  above 
them,  they  allowed  the  bed  of  the  stream  to  be  silted  up  by  the  depo- 
sition of  mud,  gravel,  &c.,  whereas  the  proposed  weir  would  adjust 
itself  to  the  various  changes  in  the  condition  of  the  stream,  and  pre; 
vent  any  filling  up  of  the  channel  by  making  the  stream  clear  itself. 

Mr.  Bateman's  weir  is  composed  of  two  leaves,  turning  horizontal- 
ly on  pivots,  which  are  placed  below  the  centres  of  the  leaves,  so  that 
the  upper  portions  of  them  shall  be  of  much  greater  area  than  t^ 
lower.    The  upper  leaf  is  also  far  larger  than  &e  lower,  and  tuna  in 
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the  dirtetion  of  the  fltream,  while  die  lower  leaf  tarns  against  the 
stream,  and  overlaps  the  bottom  edge  of  the  upper  leaf,  and  is  forced 
against  it  by  the  pressure  of  the  water.  The  comparatire  area  of  the 
leaves  and  position  of  the  pivots,  is  so  arranged  that  in  ordinary  states 
of  the  stream,  the  tendency  of  the  current  to  turn  over  the  top  leaf  is 
counterbalanced  by  the  pressure  of  the  water  against  the  overlap  of 
the  bottom  one,  the  counteracting  pressures  keeping  the  weir  vertical 
and  the  leaves  closed,  the  water  flowing  as  usual  through  a  notch  in 
the  upper  leaf.  But  when  the  water  rises  above  the  usual  level,  the 
pressure  above,  from  greater  surface  and  leverage,  overcomes  the  re- 
sistance below,  and  the  top  leaf  turns  over,  pushing  back  the  lower 
leaf,  and  thereby  offering  the  least  possible  obstruction  to  the  water« 
and  giving  a  passage  at  the  very  bottom  of  the  stream  to  the  gravel 
or  mud. 

The  following  diagrams  will  explain  the  construction  of  the  weir: 


In  answer  to  questions  and  objections,  Mr.  Bateman  explained 
how  difficulties  arising  from  trees  floating  down,  the  complete  turning 
over  of  the  leaves,  &c.,  might  be  obviated  by  suitable  stops,  grating, 
&c.  Sir  J.  Robison  observed  that  the  Rotterdam  Canal  had  weirs  on 
a  similar  principle,  but  Mr.  Bateman  explained  that  those  weirs  turned 
Vertically  on  their  axis.  Mr.  Vignoles  stated  that  from  the  cheapness 
and  apparent  advantages  of  this  weir,  he  hoped  it  would  be  brought 
under  the  consideration  of  the  Commissioners  of  the  Shannon  naviga- 
tion, and  recommended  for  trial  on  that  river,  to  which  it  appeared 
peculiarly  applicable. 

Mr.  Bateman,  in  obviating  some  difficulties  suggested,  explained 
that  in  a  weir  20  feet  long  and  five  feet  deep,  which  his  drawings  and 
model  might  be  supposed  to  represent,  the  sum  of  the  closing  pres- 
sures would  be  7956  lbs.,  and  the  sum  of  the  opening  pressures  would 
be  7669  lbs.,  the  pivots  being  so  placed  as  to  give  the  areas  of  leaves, 
above  and  below  the  lines  of  their  axes,  the  ratio  of  two  to  one.  The 
leaves  would  consequently  be  kept  close  by  a  force  equal  to  the  dif- 
ference between  these  pressures — ^that  is,  287  lbs.  As  the  water  rises 
these  conditions  would,  however,  be  changed.  Supposing  the  water 
to  rise  one  foot,  the  additional  pressure  would  be  1200  lbs.,  of  which 
800  lbs.  would  be  exerted  in  opening,  and  400  lbs.  in  closing,  the 
leaves;  and  the  result  would  be,  that  the  sum  of  the  opening  pressures 
would  exceed  that  of  the  closing,  by  100  lbs.  The  leaves  would,  con- 
sequently, be  opened.  He  also  explained  that  the  sills  against  which 
the  gates  are  made  to  close,  might  be  so  regulated  as  to  discharge  the 
greatest  floods  of  water  without  allowing  the  leaves  to  open  more 
than  a  moderate  quantity;  if  thought  necessary,  however,  the  gates 
ought  to  be  allowed  to  assume  a  position  perfectly  horizontal  in  cases 
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of  high  floods,  and  thereby  oppose  the  least  possible  lesistaooe  to  the 
passage  of  the  water.  The  sluice  might  also  be  protected  from  being 
chok^  with  trees  and  brushwood  floating  down  the  stream,  by  means 
of  a  grating. 


Franklin  Institute. 


n^ddresB  qf  S.  V.  Merrick,  Esq.,  President  qf  the  FS^nkUn  Instir 
tuie,  preceding  the  reading  qf  the  Bqnfri  qf  the  Committee  m 
Premiums  and  Exhibitions. 

Ladixs  and  Gsktlembn: 

We  are  again  assembled  to  perform  a  grateful  duty — to  mete  oat 
the  reward  to  superior  skill  and  ingenuity.  This  is  the  twelfth  occa- 
sion on  which  this  Institute  has  drawn  together  the  products  of  Am- 
erican industry;  each  time  with  the  gratifying  result  of  being  able  dis- 
tinctly to  mark  the  progressive  improvement  of  our  countrymen  in  all 
the  arts  necessary  to  the  comforts  of  man. 

Those  among  us  familiar  with  the  history  and  acts  of  this  instito- 
tion  from  its  formation,  and  who  can  trace  from  step  to  step  the  de- 
velopment of  the  arts,  as  evinced  by  its  exhibitions,  compare  vith 
pride  and  pleasure  the  display  which  has  now  been  made  with  those 
of  former  years,  and  especially  that  held  in  1834,  the  first  experiment 
of  the  kind  in  this  country. 

At  that  period,  almost  the  existence  of  a  national  manufacture  at 
all  commensurate  with  the  wants  of  the  people,  was  doubted.  So 
great  was  the  prejudice  against  the  American  fabric,  that  the  mana- 
fecturer  who  had  made  any  progress  towards  perfection  was,  in  many 
cases,  obliged  to  dispose  of  his  products  as  foreign.  The  astonish- 
ment of  the  public  who  were  then  for  the  first  time  made  acquainted 
with  the  existence  of  many  branches  of  art  which  the  collection  at 
the  Institute  opened  to  their  view,  and  the  patriotic  feeling  wbidi 
manifested  itself,  gave  a  strong  impulse  to  our  infant  manufactures, 
and  determined  the  Institute  to  continue  its  course,  and  periodically 
to  collect  and  display  the  specimens  of  art,  for  the  purpose  of  shov- 
ing at  a  single  glance  the  progressive  advancement  made  by  the  Am- 
erican manufacturer  towards  perfection. 

In  these  efforts,  the  Institute  has  been  amply  sustained  by  the  skill 
of  the  producer,  the  zeal  and  industry  of  its  committees,  and  the  libe- 
rality of  the  public. 

All  parties  have  appreciated  the  importance  of  these  periodical  ex« 
hibitions  to  our  common  country,  and  all  in  their  respective  spheres 
have  lent  efficient  aid,  and  none  more  so  than  our  fair  friends,  with- 
out whose  countenance  and  support  no  such  enterprize,  however  wor- 
thy, can  hope  to  succeed. 

The  present  exhibition,  although  not  the  most  extensive  whidi  has 
ever  been  accumulated  under  the  care  of  the  Institute,  is  by  far  the 
most  perfect  in  most  branches  of  the  arts,  and  evinces  so  d^uded  ao 
advance  towards  perfection,  as  to  wanrant  the  belief  that  the  day  is 
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not  far  distant  when  all  the  wants  of  the  community  may  be  supplied 
by  domestic  industry. 

It  is  not  in  the  coarser  articles  only  that  America  is  now  indepen- 
dent of  the  foreigner.  A  glance  over  this  hall  will  convince  the  most 
prejudiced  that  he  need  not  blush  to  appear  in  an  American  coat. 
JVor  is  it  any  longer  necessary  to  aj^eal  to  the  patriotism  of  the  ladies 
for  the  support  of  our  manufactures.  This  room  will  furnish  a  fe- 
male attire,  from  the  bonnet  to  the  shoe,  which  will  bear  a  proud 
comparison  with  the  products  of  any  foreign  country. 

The  manufactures  of  our  country  have  taken  deep  root.  The  skilly 
industry,  and  ingenuity  of  our  mechanics  are  unrivalled.  Iiet  the 
fostering  hand  of  public  opinion  sustain  them,  and  the  whole  commu- 
nity will  reap  the  advantage.    <<  United  we  stand— divided  we  fall.'' 

The  Report  of  the  Committee  on  Premiums  and  Exhibitions,  will 
now  be  read,  with  the  award  of  premiums  by  the  Managers.  But» 
first,  allow  me  to  tender  the  sincere  thanks  of  the  Institute  to  the  gen- 
tlemen of  the  Committee  of  Arrangement,  who  have  devoted  so  much 
time  to  this  collection  and  display — ^to  the  judges  appointed  on  the 
various  branches  of  manufacture,  to  whose  prompt  attention  and  im- 
partiality we  are  indebted  for  this  early  award,  and  to  the  gentlemen 
of  the  public  press,  who,  with  untiring  zeal  worthy  of  the  cause,  have 
daily  spread  before  the  pubUc  full  and  judicious  reports  of  all  the  ar- 
ticles in  the  saloon.  To  their  liberality  and  public  spirit,  the  Institute 
ia  especially  indebted.         

Report  \of  the  Committee  on  Premiums  and  Exhibitions  of  the 
Franklin  Institute  of  the  State  of  Pennsylvania^  for  thepromth 
tion  of  the  Mechanic  ArtSy  on  the  Twelfth  Exhibition  of  Jlmeri'^ 
can  Manufactures^  held  in  Philadelphia  from  the  ISth  to  the  Slst 
day  of  October y  1842. 

The  Committee  on  Premiums  and  Exhibitions  report  that,  having 
brought  their  labors  in  reference  to  the  awards  of  medals  and  certi- 
£cates  to  a  close,  they  respectfully  present  them  to  the  Managers  for 
examination. 

The  usual  arrangements  for  holding  the  Exhibition  of  Domestie 
Manufactures  were  made,  and  the  day  of  opening  fixed  for  Tuesday, 
the  ISth  of  October.  Every  endeavor  was  used  to  give  publicity  to 
the  tdiCt  that  the  exhibition  was  to  be  held,  and  that  it  would  be  open- 
ed on  that  day,  in  order  to  avoid  the  disappointment  to  depositors 
resulting  from  too  late  a  presentation  of  their  deposits,  which  so  fre- 
quendy  excludes  them  from  the  examination  of  the  judges  and  the 
award  of  premiums.  In  all  these  preparatory  steps,  a  zeal  and  inter- 
est was  manifested  by  the  Committee  of  Arrangement,  which  was  an 
earnest  of  the  efficient  services  rendered  by  them  since  the  opening  of 
the  exhibition.  These  services  must>  and  doubtless  will,  receive  the 
best  thanks  of  the  Managers  of  the  Institute,  and  of  the  mechanics 
and  manufacturera  generally. 

The  plaoe  of  holding  the  meeting  was,  after  much  discussion,  fixed 
at  the  Museum  building.    The  advantages  and  disadvantages  of  the 
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location— of  the  change  from  a  suite  of  many  rooms  to  a  single  lan^ 
hall — and  all  other  circmnstances  bearing  upon  the  question,  were 
fully  considered.  NotwiAstanding  that  the  prepossessions  of  the  vi- 
siters must  have  been  in  favor  of  the  former  place  of  exhibitioD,  the 
present  locality  appears  to  have  given  great  satisfaction.  By  a  divi- 
sion of  the  room  by  tables,  for  the  display  of  articles,  a  sufficient 
length  of  show  surface  was  obtained,  and  an  extent  of  promenade  af- 
forded which  satisfied  even  the  most  exacting.  From  certain  points 
in  the  room,  the  general  view  was  very  pleasing,  taking  in  at  the 
same  glance  the  numerous  and  varied  objects  of  art  and  manofactaie 
which  filled  the  body  of  the  room,  and  the  moving  groupes  in  the  in- 
tervals engaged  in  their  examination.  The  facilities.afforded  for  pu^ 
ting  the  stoves  and  grates  in  action,  have  added  much  to  the  interest 
of  one  of  the  most  useful  branches  of  the  exhibition ;  and  the  polite- 
ness of  the  occupants  of  the  adjacent  houses,  and  especially  to  Mr. 
Welsh,  to  whom  the  thanks  of  the  Managers  are  justly  due,  enabled 
us  to  occupy  a  large  area  exterior  to  the  exhibition  hall  and  diiedlT 
communicating  with  it. 

There  being  but  one  chief  hall  of  exhibition,  has  given  rise  to  the 
impression  that  the  number  of  articles  exhibited  is  very  considerably 
less  than  on  former  occasions.  This,  however,  is  by  no  means  tte 
case.  It  is  true  that  the  number  and  variety  of  the  articles,  in  some 
particular  departments,  have  not  been  quite  so  great  as  at  the  last  ex- 
tiibition,  but  this  has  been  much  more  than  counterbalanced  by  the 
choice  nature  of  the  specimens  produced.  In  this  respect,  the  present 
exhibition  has  surpassed  all  that  preceded  it.  Notwithstanding  the 
depression  in  all  branches  of  industry,  new  fabrics  and  articles  have 
appeared  in  many  of  the  departments  in  useful  lines  of  trade,  and 
with  a  degree  of  perfection,  and  at  prices  which  will  secure  a  market 
for  them. 

Where  so  much  merit  appears,  discrimination  is  invidious,  and  in- 
discriminate notice  bears  the  aspect  of  fulsome  praise.  In  illustratioD, 
however,  of  their  position  in  reference  to  the  excellence  of  the  exU* 
bition,  the  Committee  would  refer  especially  to  the  display  of  cotton, 
woollen,  and  silk  goods;  of  stoves  and  grates,  and  of  new  and  usefol 
articles  of  hardware. 

The  judges  have  bestowed  an  amoimt  of  attention  in  die  miflo^ 
examination  of  the  articles  submitted  to  them,  which  merits  the  thanb 
of  the  Managers,  and  which  should  secure  the  approbation  of  the  de- 
positors. They  have  left  but  little  more  for  the  Committee  to  do  thin 
to  make  a  compilation  and  very  general  revision  of  their  labors.  Bat 
two  of  the  Committees  of  judges  failed  to  present  reports,  most  credit- 
able to  their  authors.  Each  article,  in  turn,  is  commented  upon,  and 
the  discriminating  remarks  show  the  unwearied  patience  with  which 
these  gentlemen  have  applied  themselves  to  their  work.  It  hasb^ 
thought,  by  the  Committee,  that  visitors  should  have  an  opportuoi'F 
of  examining  the  articles  to  which  medals,  or  certificates  of  honorary 
mention,  have  been  awarded.  This  new  feature  in  the  arraDgeoents 
has  required  that  the  reports  of  the  judges  should  be  presented  on 
or  before  the  day  when  the  awards  are  to  be  made.     Some  years 
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ago,  this  would  have  been  deemed  an  impraeiieabU  result  to  attain; 
but  the  interest  now  excited  by  the  biennial  displays  of  American  in- 
genuity and  skill,  has  increased; -those  immediately  engaged  in  their 
superintendence  feel  the  stimulus,  and  require  merely  that  this  much 
should  be  pointed  out,  to  be  resolute  for  its  execution.  All  the  re- 
ports, with  the  exceptions  before  noted,  have  been  received. 

In  recommending  to  the  Managers  the  awards,  the  Committee  have, 
of  course,  in  general,  followed  principally  the  indications  of  the  Com- 
mittee of  Judges,  exerciising  only  the  power  reserved  to  them,  that 
chiefly  to  make  awards  in  case  of  special  merit  to  articles  which  do 
not  come.within  the  lists  of  the  judges.  The  particulars  of  the  action 
of  the  Committee,  may  be  inferred  from  the  introductorv  remarks  to 
each  of  the  separate  heads,  or  departments,  into  which  tne  specimens 
have  been  classed. 

Public  attention  has  been  steadily  turned  towards  the  present  exhi- 
bition, and  on  each  day  since  the  opening,  with  the  exception  of  one, 
Dvhen  the  weather  was  unfavorable,  the  attendance  of  visitors  has 
been  most  encouraging. 

The  loss  met  with  in  the  robbery  of  one  of  the  offices  for  the  re- 
ceipt of  money,  has  rendered  every  offering  acceptable,  and  the  Com- 
mittee hopes  that  the  community  may  be  induced  to  remember  this 
as  a  motive  to  return  frequently,  in  addition  to  those  of  curiosity  or 
interest  in  the  exhibition. 

As  many  of  the  scholars  from  the  Public  Schools,  and  other  institu- 
tions, as  the  convenience  of  our  visitors  would  permit,  were  invited 
to  the  exhibition,  in  the  hope  thereby  to  encourage  early  a  spirit  of 
admiration  of  the  resources  of  the  great  country  of  which  they  are  one 
day  to  be  citizens.  It  was  not  one  of  the  least  interesting  parts  of  the 
exhibition  to  see  these  eager  and  attentive  throngs,  passing  with  re- 
gularity and  order  through  the  windings  of  the  hall,  forming  at  times 
a  continuous  line,  nearly  from  the  door  of  entrance  to  that  of  exit. 

All  the  attendant  circumstances  of  this  exhibition,  with  the  excep- 
tion before  noted,  have  been  of  the  most  satisfactory  character,  and 
show  that  the  system  once  understood,  is  readily  managed  by  the 
Committees,  and  acquiesced  in  cheerfully  by  the  depositors  and  the 
public  generally.  The  Committee  feel  gladdened  by  these  results. 
However  toilsome  the  effort  to  the  members  of  the  Institute,  their  re- 
ward is  ample.  However  troublesome  to  the  manufacturers  or  me- 
chanics, or  to  the  depositors,  their  return  is  certain.  All  must  be  gra- 
tified in  being  instruments  of  public  good,  and  the  manufacturer  and 
mechanic,  especially,  must  feel  that  he  has  a  full  recompense  for  ex- 
ertion in  the  sympatfiy  of  the  public,  with  the  successful  efforts  of 
American  industry. 

The  Committee  proceeds  to  pass  in  review  the  several  divisions  of 
the  exhibition,  conmienting  upon  them,  and  stating  the  awards,  which 
they  recommend  for  the  approval  of  the  Board  of  Managers. 

I. — Cotton  Ooods. 
This  branch  of  domestic  manufiietures  has  steadily  and  rapidly  im- 
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proved.  The  exhibition  of  this  year  was  more  remarkable  for  th& 
excellence  dian  for  the  extent  or  novelty  of  the  fabrics.  The  improTe- 
ment  in  printed  goods  was  especiatiy  remarkable;  a  few  years  since 
foreign  goods  supplied  our  market  in  this  branch  almost  entirely,  nov 
the  domestic  articles  are  so  cheap,  and  of  such  good  quality^  as  al- 
most to  exclude  the  foreign. 

In  accordance  with  the  recommendation  of  the  judges,  the  Commit- 
tee makes  the  following  awards: 

To  Perkins  &  Wendell,  of  La  Grange,  Philadelphia  county,  PenD- 
sylvania,  for  No.  493,  consisting  of  printed  cottons,  among  which  the 
judges  specially  designate  a  <<  light  ground  London  style,  and  black 
ground  Hibernia  chintz,"  <Uhree-colored  stripes,  and  also  rich  green 
ground  stripes."  A  Silver  MedaL 

To  R.  Garsed  &  Brothers,  of  Pennsgrove,  Delaware  county,  Penn- 
sylvania, for  No.  263,  deposited  by  them,  cotton  and  Worsted  dama5k 
table  covers,  considered  to  merit  a  medal  on  account  of  novelty  and 
excellence.  A  Silver  MedaL 

To  James  Wright,  of  Philadelphia,  for  No.  20,  samples  of  Turkey 
red  yarn,  which  possesses  the  qualities  of  eveness  and,  strength,  and 
has  stood  the  action  of  chemical  tests  nearly  as  well  as  the  imported 
yam.  A  Certificate  of  Honorable  Mention. 

While  in  the  opinion  of  the  Committee  this  article  is  still  inferior  to 
the  foreign,  they  desire  to  encourage  the  manufacturer  to  proceed  in 
his  efforts  to  bring  it  quite  on  an  equality  with  the  imported. 

To  Thomas  Poole,  of  Philadelphia,  for  No.  21,  cotton  and  worsted 
nett  suspenders,  remarkable  for  the  smoothness  and  regularity  of  the 
web,  and  for  strength  and  elasticity. 

A  Certificate  of  Honorable  Mention. 

To  B.  Starkey,  of  Philadelphia,  for  No.  92,  quarter  plaid  ginghams^ 
bearing  a  close  resemblance  to  the  Earlston  gingham. 

A  Certificate  of  Honorable  Mention. 

The  Committee  of  judges  speak  favourably  of  the  work  of  other 
manufacturers.  Their  minute  report,  together  with  that  of  Dr.  A.  P. 
Chaloner,  by  whom  the  examination  of  the  colors  of  the  Tiukey  red 
yam,  No.  20,  was  made,  will  be  published  with  the  general  report  of 
the  Committee.  The  importance  of  this  branch  of  manufactures  woold 
induce  the  Franklin  Institute  to  give  every  encouragement  and  all  the 
publicity  in  their  power,  to  the  meritorious  results  of  those  engaged 
mit 

n. — fVoolkn  Goods. 

The  display  of  woollen  goods  was  varied,  of  superior  quality,  con- 
stituting one  of  the  most  prominent  objects  in  the  present  exhibition. 
In  accordance  with  report  of  the  judges,  the  Committee  has  made  the 
following  awards: 

To  Edward  Harris,  Woonsocket,  Rhode  Island,  for  No.  468,  de- 
posited by  him,  merino  cassimeres,  ^^  showing  great  skill,  and  a  bigb 
degree  of  improvement  in  the  manufacture."         A  Silver  MedaL 

To  the  Ballard  Vale  Co.,  Ando ver,  Massachusetts,  for  No.  244,  de- 
posited by  Paul  Famum  &  Co.,  consisting  of  white  and  scarlet  flan- 
nels. A  Silver  MedaL 
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The  judges  remark  of  the  specimens,  that  part  of  them  possess  the^ 
'<  unshrinking  quality  so  highly  prized  in  this  article." 

To  the  Rochester  Mills,  New  Hampshire,  for  No.  475,  very  superior 
white  Mackinac  blankets,  of  remarkably  pure  and  soft  wool. 

A  Silver  Medal, 

To  Duncan  &  Cunningham,  of  Belleville,  New  Jersey,  for  No.  471, 
deposited  by  them,  seven  embroidered  woollen  shawls. 

A  Certificate  of  Honorable  Mei^tion. 

To  the  Middlesex  Manufacturing  Company,  of  Lowell,  Massachu- 
setts, for  No.  488,  deposited  by  Stone,  Slade  &  Famum,  for  four  pieces 
of  wool  black  cloth.  A  Certificate  of  Honorable  Mention. 

The  judges  considered  these  articles  as  remarkable  for  color,  finish 
and  quality. 

To  the  Middlesex  Company,  Lowell,  Massachusetts,  for  No.  488, 
deposited  by  Stone,  Slade  &  Famum,  Belgic  cord,  a  new  article,  in  the 
manufacture  of  which,  much  skill  and  good  taste  are  displayed. 

A  Certificate  of  Honorable  Mention. 

To  the  Middlesex  Company,  Lowell,  Massachusetts,  for  No.  488, 
deposited  by  Stone,  Slade  &  Farnum,  double  milled  fancy  cassimeres. 

A  Certificate  of  Honorable  Mention. 

To  Wethered  &  Brother,  Baltimore,  for  No.  469,  double  milled 
fancy  cassimeres,  to  which  the  judges  refer,  especially  to  two  pieces, 
as  possessing  the  elastic  property  highly  valued  in  French  goods  of 
this  description.  A  Certificate  of  Honorable  Mention. 

To  the  Salisbury  Company,  Massachusetts,  for  No.  498,  deposited 
by  Wain  &  Leaming,  scarlet  and  white  flannels. 

A  Certificate  of  Honorable  Mention. 

The  judges  also  speak  favourably  in  their  report  of  No.  576,  four 
pieces  of  wool-dyed  black  cloth,  manufactured  by  W.  &  D.  Farnum^ 
Waterford,  Massachusetts,  and  deposited  by  them;  of  No.  470,  white 
and  scarlet  blankets,  made  at  the  Rochester  Mills,  New  Hampshire; 
of  No.  520,  wool-dyed  black  sattinetts,  of  fine  material  and  strong 
fabric,  manufactured  by  Wm.  De  Forrest  &  Co.,  Naugatuck,  Con- 
necticut, and  deposited  by  Robert  Grant. 

Several  very  creditable  articles  in  this  department  of  the  exhibition, 
were  deposited  too  late  to  come  under  the  notice  of  the  judges. 

III.— Carpets  and  Oil  Cloths. 

The  Committee  awards  to  the  Thomsonville  Manufacturing  Com- 
pany, Connecticut,  for  No.  419,  deposited  by  Messrs.  Hamilton  & 
Daily,  a  two  ply  ingrain  carpet,  which,  in  the  opinion  of  the  judges, 
will  compare  advantageously  with  any  article  of  the  same  kind  now 
made.  A  Sil  ver  Medal. 

To  Andrew  Johnson,  of  Cincinnati,  Ohio,  for  No.  809,  deposited  by 
him,  the  best  table  oil  cloth  ever  exhibited  here.    A  Silver  Medal. 

To  Andrew  Alcorn,  for  an  ingrain  carpet.  No.  139. 

A  Certificate  of  Honorable  Mention. 

To  Hugh  Smith,  of  Philadelphia,  for  No.  138,  a  list  carpet,  consider- 
ed to  be  the  best  article  of  the  kind  exhibited. 

A  Certificate  of  Honorable  Mention. 
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The  oil  cloths  manufactured  by  Potter  &  Cannichad,  and  those  by 
J.  Macauley,  Jr.,  are  very  excellent  specimens,  and  will  support  die 
credit  of  the  establishments  where  they  were  made. 

To  Wm.  Silcox,  of  Philadelphia,  for  No.  518,  manilla  grass  rogs^ 
with  woollen  yam  borders.      A  Certificate  of  Honorable  Mention. 

IV. — Silk  and  Mant^factures  qfSilk, 

The  specimens  in  this  branch  were  very  creditable  to  the  mannfao 
turers.    The  following  awards  are  made: 

To  Mrs.  H.  McLanahan,  of  Philadelphia^  for  No.  351,  three  case 
of  reeled  silk  and  sewing  silk,  for  fringes,  taken  from  an  assortmeot 
kept  for  sale  and  not  manufactured  expressly  for  exhibition. 

A  Silver  Medal. 

To  Samuel  Ross,  of  Philadelphia,  for  No.  454,  silk  and  hair  damask 
seating,  believed  to  be  the  first  specimen  of  the  kind  yet  exhibited. 

A  Certificate  of  Honorable  Mentioo. 

Beautiful  specimens  of  the  same  kind  of  article,  No.  7i7,maDii&' 
tured  by  John  George,  of  Philadelphia,  richly  entitled  to  a  premiuin, 
were  too  late  for  competition. 

To  Wm.  Morris  Davis,  Montgomery  county,  Pennsylvania,  for  No. 

34,  deposited  by  maker,  two  lots  of  raw  silk,  carried  through  the 
several  processes  from  the  worm  to  the  hand,  by  the  grower. 

A  Certificate  of  Honorable  Mention. 

To  Miss  A.  E.  Storer,  of  Philadelphia,  for  No.  351,  one  case  of 
reeled  silky  considered  by  the  judges  to  be  the  best  exhibited. 

A  Certificate  of  Honorable  Mention. 

To  C.  A.  Walborn,  of  Philadelphia,  for  No.  24,  stocks,  pait  of 
which  are  made  of  American  satin. 

A  Certificate  of  Honorable  Mention. 

To  Geo.  W.  Ward,  of  Philadelphia,  for  No.  371,  one  case  of  stock 

A  Certificate  of  Honorable  Mention. 

To  Ann  Holt,  of  Philadelphia,  for  No.  207,  six  cards  of  silk  cover- 
ed buttons.  A  Certificate  of  Honorable  Mention. 

The  judges  also  refer  with  approbation  to  a  specimen  of  Amencan 
satin,  made  at  Economy,  Pennsylvania. 

As  at  former  exhibitions,  several  deposites  were  made  too  late  to  be 
noticed,  in  accordance  with  the  rules  of  the  exhibition;  the  Com- 
mittee regret  to  find  on  this  list  names  which  were  excluded  from  the 
same  cause  from  competition  at  the  last  exhibition. 

An  interesting  letter  from  Mrs.  McLanahan,  giving  particulais. 
which  should  form  part  of  the  documentary  history  of  the  silk  mano- 
facture  in  our  country,  is  appended  to  the  report  of  the  judges.  Tbe 
Committee  of  Premiums  has  referred  it  to  the  Committee  on  Publica- 
tions, to  make  such  extracts  from  it  as  they  may  deem  proper  for  pub- 
lication in  the  Journal  of  the  Franklin  Institute. 

V. — Iron  and  Steel. 

The  importance  of  this  manufacture  is  felt  by  every  intelligent 
member  of  the  community,  and  its  progress  must  be  a  source  of  legi- 
timate congratulation.    The  depressed  condition  of  the  industry  of 
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our  country  has  in  no  branch  been  more  deeply  felt  than  in  diis,  and 
it  cannot  be  a  matter  of  surprise,  though  it  is  of  regret,  that  the  pro- 
mise held  out  at  the  last  exhibition  of  so  decided  advance,  especially  in 
the  manufacture  of  iron  ivith  anthracite  as  a  fuel,  has  not  beeti  rea- 
lized. The  report  of  the  judges  upon  the  specimens  submitted,  is  re- 
ferred for  publication  to  the  appropriate  committee.  The  following 
awards  are  made: 

To  James  Wood  &  Sons,  of  Philadelphia,  for  No.  492,  two  bundles 
of  imitation  Russia  sheet  iron,  of  surface  equally  smooth  with  the  im* 
ported  article  and  of  uniform  color,  a  new  manufacture. 

A  Silver  Medal. 

Messrs.  Yeardsley  &  Forsyth,  of  Chester  county,  Pennsylvania,  for 
part  of  No.  143,  deposited  by  Morris  &  Jones,  viz :  a  boiler  head  of 
rolled  iron,  48  inches  in  diameter  and  half  an  inch  thick. 

A  Certificate  of  Honorable  Mention. 

The  judges  also  refer  with  commendation  to  a  bar  of  rolled  iron 
from  the  Colemanville  works,  and  to  a  round  bar  of  axle  iron  by 
Valentine  &  Thomas,  of  the  Bellefonte  and  Juniata  Iron  Works;  also 
to  No.  1 18,  a  bundle  of  nail  rods,  deposited  by  E.  J.  Etting  &  Brother. 

VI. —  Umbrellas. 

This  is  a  department  of  manufacture  which  is  attracting  increased 
attention,  and  the  specimens  in  which  have  been  very  creditable  to 
the  depositors.  The  judges  recommend,  and  the  Committee  makes 
the  following. awards: 

To  Wright  &  Brothers,  of  Philadelphia,  for  No.  453,  consisting  of 
hollow  ribbed  steel  frame  silk  umbrellas,  with  patent  springs ;  of  silk 
umbrellas  with  whalebone  frames,  and  of  gingham  umbrellas  of 
American  gingham,  rendered  water  proof  by  a  cheap  composition. 

A  Silver  Medal. 

To  J.  Morris,  Heston  &  Co.,  of  Philadelphia,  for  No.  189,  a  light 
colored  parasol  with  the  handle  inlaid  with  mother  of  pearl. 

A  Certificate  of  Honorable  Mention. 

To  McGowen  &  Brothers,  of  Philadelphia,  for  No.  203,  a  light 
colored  sun  shade.  A  Certificate  of  Honorable  Mention. 

Vll. — Lamps  and  Gas  Fixtures. 

These  were  few  in  number,  and  the  judges  recommend  no  special 
awards.  The  lamps  for  burning  camphine  and  lard,  were  good 
specimens  of  the  modes  of  applying  these  materials  to  the  purpose  of 
illumination,  and  the  display  of  lamps  and  gas  fixtures  by  Cornelius 
&  Co.,  sustained  the  character  of  these  gentlemen  for  taste  and  skill. 

-    VIII. — Hardware  and  Cutlery. 

This  branch  of  domestic  industry  present  considerable  novelty  from 
year  to  year,  owing  to  its  rapid  progress.  The  specimens  exhibited 
this  year,  though  not  so  numerous  as  at  the  last  exhibition,  were  of 
remarkable  excellence.  The  display  of  guns  and  rifles  is  especially 
praised  by  the  judges,  to  whose  report  the  Committee  refers  for  the 
particulars  of  the  exhibition  of  hsuniware  and  cutlery.    Great  pains 
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have  been  taken  in  examining  the  various  articles,  and  the  report 
upon  them  by  the  judges  is  so  full  that  the  Committee  has  merely  to 
follow  it  in  making  the  awards.  The  following  are  accordingly  made. 
•  To  George  Machin,  of  PhiJadeiphia^forNo.  1249  a  card  of  files  and 
rasps,  comparing  favorably  with  the  best  imported  articles  of  the  same 
kind.  A  Silver  MedaL 

A  question  having  been  raised  in  reference  to  the  manufacture  of 
these  articles,  the  judges  obtained  evidence  entirely  satisfactory  to 
them,  that  they  are  of  domestic  workmanship. 

To  Bradley  &  Beecher,  of  Naugatuck,  Connecticut,  for  No.  595, 
two  cases  of  pen  and  pocket  knives,  of  excellent  quality  and  various 
patterns.  A  Silver  Medal. 

To  the  New  England  Screw  Co.,  Providence,  Rhode  Island,  for 
No.  345,  deposited  by  Curtis  &  Hand,  for  samples  of  screws  of  most 
admirable  workmanship.  A  Silver  Medal. 

To  R.  Heinisch,  for  No.  243,  a  case  of  tailors'  and  bankers'  sheers. 

A  Silver  Medal. 

The  judges  recommended  an  award  for  No.  510,  specimens  of  iron 
butt  hinges,  made  by  W.  Hart  Carr,  combining  strength  and  durabili- 
ty with  cheapness,  but  as  Mr.  Carr  is  a  member  of  the  Board  of 
Managers,  the  regulations  of  the  Institute  forbid  the  award. 

To  L.  Goujon  &  Sons,  of  Philadelphia,  for  No.  51,  wood  scree's 
and  rivets.  A  Certificate  of  Honorable  MentioD. 

To  E.  Hunt  &  Brothers,  of  East  Douglass,  Massachusetts,  for  >'o. 
109,  six  scythes,  "well  made,  and  worthy  the  attention  of  the  trade." 

A  Certificate  of  Honorable  Mention. 

To  William  Robinson,  of  Philadelphia,  for  Nos.  135  and  563,  two 
rifles,  considered  by  the  judges  beautiful  specimens  of  American  work, 
and  a  beautifully  finished  double  barrelled  gun. 

A  Certificate  of  Honorable  Mention. 

To  John  Krider,  of  Philadelphia,  for  No.  283,  a  case  o^  admirably 
made  guns.  A  Certificate  of  Honorable  Mention. 

To  the  Home  Manufacturing  Company,  of  Birmingham,  Connecti- 
cut, for  No.  414,  deposited  by  Wightman  &  Wilcox,  sample  of  ma- 
chine made  pins.  A  Certificate  of  Honorable  Mention. 

To  Homer,  Foote  &  Co.,  of  Springfield,  Massachusetts,  for  No.  345, 
deposited  by  Curtis  &  Hand,  a  case  of  Screw  wrenches. 

A  Certificate  of  Honorable  Mention. 

To  T.  Rowland  &  Brothers,  of  Philadelphia,  for  No.  538,  an  ellip- 
tic spring,  superior  to  any  thing  of  the  kind  before  exhibited  here. 

A  Certificate  of  Honorable  Mention. 

To  G.  &  W.  N.  Ropes,  Maine,  for  No.  703,  deposited  by  Thomas 
Zell  &  Co.,  a  card  of  well  made  knives  and  forks.' 

A  Certificate  of  Honorable  Mention. 

To  Samuel  Jackson,  of  Baltimore,  for  No.  447,  deposited  by  Geo^ 
P.  Schively,  three  pocket  knives  and  one  case  of  razors,  skilfully  and 
tastefully  made.  A  Certificate  of  Honorable  Mention. 

To  Tryon  &  Sons,  of  Philadelphia,  for  No.  848,  a  rifle  and  pistols, 
remarkably  well  made  in  every  respect. 

A  Certificate  of  Honorable  Mention. 
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To  Haywood  &  Sturdevan,  for  No.  — ,  deposited  by  W.  P.  Ores- 
son  &  firothers,  a  box  of  machine-made  horse  nails. 

A  Certificate  of  Honorable  Mention. 
To  James  Barton,  of  Philadelphia,  for  No.  457,  a  lock  for  fire  proofs. 

A  Certificate  of  Honorable  Mention. 
To  Pierpont  &  Hotchkiss,  New  Haven,  Connecticut,  for  No.  — , 
deposited  by  W.  P.  Cresson  &  Co.,  two  stands  of  door  locks  and 
knobs  of  excellent  workmanship. 

A  Certificate  of  Honorable  Mention. 
To  Rodenbough,  Stewart  &  Co.,  of  South  Easton,  Pennsylvania, 
for  No.  345,  deposited  by  Curtis  &  Hand,  and  by  Livingston  &  Ly- 
man,-two  bundles  of  fine  iron  wire,  well  polished  and  of  uniform 
thickness.  A  Certificate  of  Honorable  Mention. 

To  Spang  dt  Wallace,  for  No.  80,  an  elegantly  finished  rifle. 

A  Certificate  of  Honorable  Mention. 
To  Joseph  McCredy,  of  Philadelphia,  for  No.  43,  a  case  of  woven 
wire  for  paper  makers,  one  piece  of  which  is  of  extraordinary  width 
of  excellent  manufacture.  A  Silver  Medal. 

IX. — Saddlery  f  Harness  and  THiiiks. 

The  specimens  of  these  articles  were  by  no  means  so  numerous  as 
at  former  exhibitions,  nor  so  well  calculated  to  attract  attention.  The 
judges  speak  well  of  them  generally,  and  in  accordance  with  their  re- 
marks, the  Committee  makes  the  following  awards: 

To  Thomas  Moyer,  of  Philadelphia,  for  part  of  No.  15S,  the  trunk 
and  saddle  without  a  pad,  which  are  severally  considered  to  be  the 
best  exhibited.  A  Certificate  of  Honorable  Mention. 

To  W.  N.  Lacey,  of  Philadelphia,  for  No.  107,  a  set  of  single  and 
of  double  harness,  calculated  to  add  to  the  credit  of  American  work- 
manship in  this  department.    A  Certificate  of  Honorable  Mention. 

To  R.  Carey,  of  Philadelphia,  for  part  of  No.  326,  a  shaftoe  saddle, 
with  a  spring  bar,  and  without  a  pad. 

A  Certificate  of  Honorable  Mention. 

To  Francis,  Field  &  Francis,  of  Philadelphia,  for  No.  205,  consist- 
ing of  saddlery  ware,  the  japanned  work  of  which  is  especially  re- 
ferred to  by  the  judges.  A  Certificate  of  Honorable  Mention. 

To  Mahlon  Warne,  of  Philadelphia,  for  No.  505,  a  sulkey  bridle 
without  winkers,  which  vies  with  the  same  part  of  the  <<Ashburton 
harness.'^  A  Certificate  of  Honorable  Mention. 

To  William  P.  Taylor,  of  Philadelphia,  for  No.  180,  deposited  by 
B.  F.  Taylor,  a  valise  trunk.    A  Certificate  of  Honorable  Mention. 

X. — Models  and  Machinery. 

The  specimens  of  this  important  department  were  by  no  means  as 
interesting  as  those  presented  at  previous  exhibitions.  The  judges 
reflect  with  considerable  severity  upon  the  character  of  some  of  the 
workmanship.  Nevertheless  certain  of  the  articles  were  of  great 
value  in  reference  to  the  ingenuity  of  invention,  and  many  were  also 
very  creditable  specimens  of  work.  The  Qommittee  makes  the  fol- 
io wins  awards,  founded  upon  the  detailed  report  of  the  judges: 

29* 
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To  Alexander  Calderhead,  of  Philadelphia,  for  No.  516i,  a  carpet 
loom,  remarkable  for  its  simplicity  and  efficiency. 

A  Silver  Medal 

To  John  0.  Bradford  &  Co.,  for  No.  660,  a  knitting  machine  de- 
posited by  them,  and  made  by  Eastwick  &  Harrison,  of  Philadelphia, 
of  the  ingenuity  and  usefulness  of  which  the  judges  speak  very  high- 
ly. A  Silver  Medal 

To  Parson  &  Wilder,  Hoosick  Falls,  New  York,  for  No.  99,  de- 
posited by  J.  B.  Hughes,  an  improved  cloth  shearing  machine. 

A  Certificate  of  Honorable  MeotioD. 

To  Oare  &  Pittman,  Lowell,  Massachusetts,  for  No.  175,  an  in- 
proved  machine  for  carding  wool. 

A  Certificate  of  Honorable  Mention. 

To  C.  H.  Eisenbrandt,  Baltimore,  Maryland,  for  No.  S%2j  deposit- 
ed by  maker,  a  writing  machine  for  the  use  of  the  blind. 

A  Certificate  of  Honorable-  Mention. 

To  T.  Mason,  of  Philadelphia,  (a  youth,)  for  No.  315,  a  complete 
working  model  of  a  fire  engine,  very  beautifully  executed. 

A  Certificate  of  Honorable  Mention. 

The  Committee  further  awards  to  W.  A.  Armstrong,  of  New  York, 
for  No.  751,  a  knife  cleaner,  well  adapted  to  use  in  large  families. 

A  Certificate  of  Honorable  Mention. 

Also  to  Samuel  Penuock,  of  Kennett  Square,  Pennsylvania,  for 
No.  871,  an  ingenious  drilUng  machine,  for  planting  corn,  wheat,  &c 

A  Certificate  of  Honorable  Mention. 

The  judges  recommend  for  examination  by  the  committee  on  Science 
and  the  Arts,  No.  338,  a  model  of  a  three-ply  carpet  Ioom,by  J.  A. 
Scott,  No.  352,  a  model  of  a  compound  capstan,  by  R.  C.  Taylor^  and 
No.  278,  a  stone  cutting  machine,  by  Hines  &  Houpt. 

The  beautiful  self-acting  medal  ruling  machine,  by  Joseph  SaitoD. 
of  the  U.  S.  Mint,  excited  general  admiration.  As  Mr.  Saxton  is  a 
member  of  the  Board  of  Managers,  no  further  notice  can  be  taken  of 
it  here. 

■    To  J.  M.  Clintock,  of  Philadelphia,  for  No.  380,  a  mortising  machine. 

A  Certificate  of  Honorable  Mention. 

The  Committee  would  have  made  an  award  to  Wm.  Smith,  of 
Philadelphia,  for  No.  813,  a  bank  note  transferring  press,  had  it  beefl 
brought  to  the  exhibition  in  time. 

A  lathe  by  Charles  L.  Oram,  is  worthy  of  notice. 

A  fire  engine,  deposited  by  John  Agnew,  is  very  creditable  to  him 
as  a  manufacturer  of  this  article.  Mr.  Agnew  being  a  member  of  the 
Board  of  Managers,  no  'award  can  be  given  to  it. 

XL — Stoves  and  Grates. 

In  no  branch  of  the  exhibition  has  there  been  a  greater  amount  of 
competition  than  in  this.  The  specimens  of  stoves  for  parlors  aw 
kitchen  use,  and  the  cooking  ranges  were  numerous,  and  the  locality 
of  the  exhibition  afforded  an  excellent  opportunity  for  showing  p^^' 
tically  the  various  merits  of  the  different  forms.    In  all  of  those  made 
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of  cast  iron,  the  improvements  in  the  art  of  iron  founding  were  dis- 
tinctly to  be  marked. 

The  judges  were  of  opinion  that  no  one  of  the  cooking  stoves  was 
superior  in  usefulness  and  durability  to  some  which  have  received 
the  premiums  on  former  occasions.  The  cookingranges  were  in  gene- 

■  ral  those  which  have  already  met  with  commendation,  one  of  them, 
however,  presenting  novel  features,  is  recommended  for  the  award  of 

\    a  medal. 

As  the  opinion  of  the  Committee  of  judges  is  fully  given  in  their 
report,  it  has  been  referred  for  publication  in  the  Journal  of  the  In- 
;    stitute. 

The  Committee  awards  to  Julius  Fink,  of  Philadelphia,  for  the 
.    cooking  range,  No.  42,  deposited  by  him.  A  Silver  Medal. 

To  John  Estlin,  of  Philadelphia,  for  No.  261,  a  cooking  stove. 

A  Certificate  of  Honorable  Mention. 
To  Pleis,  Foering  &  Co.,  of  Philadelphia,  for  No.  438,  «a  salaman- 
der stove  with  a  very  convenient  appendage  for  heating  sad  irons.'* 

A  Certificate  of  Honorable  Mention. 
This  stove  is  understood  to  be  the  invention  of  Mr.  Frederick  Foer- 
ing. 
To  J.  L.  Mott,  of  New  York,  for  No.  487,  deposited  by  Dewitt  C. 

■  Mott,  consisting  of  several  stoves,  with  new  and  ingenious  contrivan- 
ces. A  Certificate  of  Honorable  Mention. 

To  J.  L.  Mott,  of  New  York,  for  No.  487,  deposited  by  Dewitt  C. 
i     Mott,  a  portable  open  boiler,  or  cauldron,  and  furnace. 

A  Certificate  of  Honorable  Mention. 
To  Harned  &  Elliot,  for  No.  865,  a  parlor  self-regulating  stove, 
of  remarkably  neat  form,  for  burning  coal,  combining  great  economy 
of  fuel,  with  cleanliness. 

A  Certificate  of  Honorable  Mention. 
To  Samuel  R.  Andrews,  of  Philadelphia,  for  No.  495,  a  cooking 
range.  A  Certificate  of  Honorable  Mention. 

To  Samuel  Lloyd,  Philadelphia,  for  No.  667,  a  cooking  range. 

A  Certificate  of  Honorable  Mention. 

Xn. — Cabinet  Ware, 

No  department  of  the  decorative  arts  has  shown  more  improvement 
than  this,  in  the  quality  of  the  articles  exhibited.  The  report  of  the 
judges  is  full  and  explicit,  and  containing  hints  which  may  be  of  ser- 
vice to  this  branch  of  art,  is  referred  for  publication. 

To  C.  H.  &  J.  F.  White,  for  a  sofa  and  chairs, «  very  superior  speci- 
mens of  design  and  workmanship."  A  Silver  Medal. 

To  J.  Sl  a.  Crout,  of  Philadelphia,  for  No.  121,  a  centre  table  of 
Lombardy  Poplar,  remarkable  for  <^ boldness  and  beauty  of  design, 
and  elegance  of  workmanship."  A  Silver  MedaL 

To  J.  P.  Sherborne,  of  Philadelphia,  for  No.  79,  two  dressing 
bureaus,  <<  beautiful  specimens  of  furniture,  in  the  Tudor  Gothic  style." 

A  Certificate  of  Honorable  Mention. 
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XIlL-^Musieal  Instruments. 

The  judges  have,  as  usual,  given  much  attention  to  the  examioa- 
tion  of  the  instruments  produced  for  exhibition.  They  speak  highly 
of  the  pianos  as  presenting,  on  the  average,  an  improvement  upon 
those  exhibited  in  former  years,  but  do  not  consider  the  excelience  of 
any  one  or  more  as  sufficiently  marked  to  require  the  award  of  the 
highest  honors  of  the  exhibition.  Their  report  has  been  refened  to 
the  Committee  on  Publications.  They  notice  especially  No.  276,  from 
the  manufactory  of  Messrs.  Reichenbach  &  Co.,  of  Philadelphia ;Na 
521,  from  A.  H.  Gale,  of  New  York,  deposited  by  J.  C.  Smith;  Nos. 
282  and  246,  from  C.  Meyer,  of  Philadelphia;  and  No.  123,  from  the 
Manufacturing  Company  of  Philadelphia. 

In  accordance  with  their  recommendation,  awards  were  made, 

To  T.  J.  Weygandt,  of  Philadelphia,  for  No.  227,  an  eight  keyed 
flute,  remarkable  for  its  strength  of  tone  and  fullness,  and  richness  in 
the  lower  parts  of  the  scale.     A  Certificate  of  Honorable  Mention 

To  J.  Pfaff,  of  Philadelphia,  for  No.  396,  an  eight  keyed  flute,  ad- 
mired for  the  <^  sweetness  and  richness  of  its  upper  notes." 

A  Certificate  of  Honorable  Mention. 

XIV. — OlasSy  China  and  Earthenware, 

One  of  the  most  interesting  and  generally  noticed  portions  of  tbe 
display  at  this  exhibition  consisted  of  the  articles  of  earthenware. 

The  articles.  No.  106,  made  by  Abraham  Miller,  consisting  of  the 
finer  kinds  of  earthenware,  as  plates,  vases,  and  ornamental  flower 
pots,  were  recommended  for  a  premium,  but  in  consequence  of  Mr. 
Miller  being  a  member  of  the  Board  of  Managers  of  the  lostitote, 
this  cannot  be  awarded. 

The  Committee  awards  to  the  American  Pottery  Compacf,  of 
Jersey  city,  for  No.  31,  deposited  by  Peter  Wright  &  Sons,  and  con- 
sisting of  embossed-ware  jugs,  tea  ware,  spittoons,  &c.,  of  spittoons 
with  white  raised  figures,  of  druggists'  jars,  &c.      A  Silver  Medal. 

To  the  Boston  and  Sandwich  Glass  Company,  for  the  best  display 
of  cut  glass  in  the  exhibition,  deposited  by  W.  M.  Muzzey,S.  Tp* 
dale  and  James  Kerr.  A  Silver  Medal. 

To  the  Union  Glass  Works  of  Philadelphia,  for  No.  147,  deposited 
by  Charles  B.  Austin,  the  best  specimen  of  colored  glass  exhibited. 

A  SUver  Medal. 

To  Coffin,  Hay  &  Bowdle,  of  the  Jersey  Glass  Works,  for  No.  159, 
deposited  by  them,  window  glass,  showing  improvements  in  this  use- 
ful branch  of  manufacture.       A  Certificate  of  Honorable  Meotion. 

To  C.  M.  Grciner,  of  Philadelphia,  for  No.  9,  specimens  of  painting 
upon  porcelain.  A  Certificate  of  Honorable  Mentioo. 

It  is  to  be  regretted  that  the  artist  has  expended  so  much  labor  and 
time  in  decorating  an  inferior  porcelain  article  of  foreign  manidac- 
ture. 

XV. — Paper  Hangings. 

Although  the  excellence  of  the  specimens  of  paper  hangings  was  as 
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great  as  at  the  last  exhibition,  the  number  and  variety  was  very  much 
reduced.  The  Committee,  nevertheless,  agrees  with  the  judges  in  the 
opinion  that  the  intrinsic  excellence  of  the  articles  presented  by  How- 
ell &  Brothers,  entities  them  to  high  commendation.  The  Committee 
awards  to  Howell  &  Brothers,  Philadelphia,  for  No.  36,  deposited  by 
them,  specimens  of  paper  hangings  in  various  styles. 

A  Certificate  of  Honorable  Mention. 

XVI. — Books  and  Stationary. 

The  judges  speak  in  terms  of  high  commendation  of  the  improve- 
ment manifested  in  all  the  parts  of  what  may  be  called  the  manufac- 
ture of  books,  including  the  paper,  the  typography ,  and  binding,  beau- 
tiful specimens  of  which  have  this  year  been  exhibited.  There  was 
no  novelty  in  the  exhibition  of  paper;  the  same  varieties,  and  from 
nearly  the  same  makers,  having  been  presented  as  at  the  last  exhibi- 
tion. Many  articles  of  stationary  were  for  the  first  time  produced, 
with  a  perfection  which  must  establish  their  use  in  the  stead  of  the 
corresponding  imported  ones. 

The  printing  papers  of  Tileston  &Hollingsworth,  of  Milton,  Massa- 
chusetts, and  of  H.  V.  Butler,  of  Paterson,  New  Jersey,  are  favor- 
ably noticed  by  the  Committee  of  judges.  The  copper  plate  printing 
paper  of  Tileston  &  Hollingsworth,  received  special  notice  at  the  last 
exhibition,  as  was  also  the  case  with  the  colored  papers  for  lining 
books,  make  by  R.  &  A.  H.  Hubbard,  of  Norwich,  Connecticut. 

In  book-binding,  the  Committee  awards  to  Benjamin  Gaskill,  of 
Philadelphia,  for  No.  381,  excellent  specimens  of  book-binding. 

A  Certificate  of  Honorable  Mention. 

To  Lippiucott  &  Co.,  of  Philadelphia,  for  No.  435,  containing  beau- 
tiful specimens  of  binding.        A  Certificate  of  Honorable  Mention. 

The  judges  particularly  refer  to  the  execution  of  the  edition  of 
Byron,  which  is  one  of  the  books  exhibited  in  No.  435,  highly  com- 
mending every  part  of  it,  and  especially  noticing  the  stereotyping  by 
Mr.  Fagan. 

To  C.  Carle,  of  Philadelphia,  for  No.  157,  specimens  of  book  bind- 
ing, designed  with  taste  and  executed  with  skill. 

A  Certificate  of  Honorable  Mention* 

To  Johnson  &  Smith,  Philadelphia,  for  No.  1,  containing  speci- 
mens of  types  made  by  them. 

A  Certificate  of  Honorable  Mention. 

To  Carey  &  Hart,  of  Philadelphia,  for  No.  385,  the  Gift  for  1843, 
entirely  of  American  materials. 

A  Certificate  of  Honorable  Mention. 

In  the  articles  of  stationary,  the  judges  refer  with  the  highest  praise 
to  the  superior  work  of  the  Blank  Books,  manufactured  by  Hogan 
&  Thompson,  of  Philadelphia;  also  to  the  steel  pens,  the  wafers,  seal- 
ing wax  and  ink,  exhibited  by  them,  for  which,  however,  no  award 
can  be  made  on  account  of  Mr.  Thompson's  position  as  a  manager  of 
the  Institute.  The  blank  books  bound  by  Thomas  Leitch,  and  by 
Messrs.  Lippincott  &  Co.,  are  also  noticed. 

The  writing  papers  of  Jessup  &  Brothers,  of  Westfield^  Massachu- 
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^ttSy  and  of  R.  &  A.  H.  Hubbard,  of  Norwich,  Connecticat,  woe 
noticed  at  the  last  exhibition. 

The  Committee  now  awards — 

To  Joseph  C.  Robmson,  for  No.  391,  deposited  by  Mr.  Conrad,  a 
beautiful  specimen  of  large  writing  paper. 

A  Certificate  of  Honorable  Mention. 

To  Ihe  Wading  River  Co.,  of  McCartyville,  New  Jersey,  for  a 
specimen  of  cloth  paper,  contained  in  No.  455,  deposited  by  Wm 
McCarty.  A  Certificate  of  Honorable  Mention. 

The  different  black  inks  exhibited  were  found  to  be  of  good  qaalitr. 

The  admirable  wall  paper  of  C.  &.  W.  H.  Magarge  was  notical 
at  the  last  exhibition. 

The  articles  deposited  by  R.  Lindsey  &  Co.,  fully  sustained  the  re- 
putation of  that  house,  but  were  too  late  for  competition. 

XWll.— Fine  Arts. 

The  following  awards  are  made,  with  reference  to  the  opinions  ex- 
pressed by  the  Committee  of  judges : 

To  A.  Comu,  of  Philadelphia,  for  No.  233 ;  drawings  of  machinenr, 
d^c,  executed  w\th  the  pen,  and  remarkable  for  exactness  and  beauty. 

A  Certificate  of  Honorable  Mention. 

To  J.  Gibson,  of  Philadelphia,  for  No.  497;  painted  imitations  of 
various  woods.  A  Certificate  of  Honorable  Mention. 

To  John  T.  Bowen,  of  Philadelphia,  for  No.  36  U  ,  specimens  of 
colored  lithographic  prints,  from  drawings  by  Audubon. 

A  Certificate  of  Honorable  Mention. 

The  judges  also  speak  with  commendation  of  No.  96,  paintings  of 
fruit,  (tc,  by  G.  B.  Ord;  of  No.  82,  drawing  of  the  excavator,  for  nil- 
roads,  by  S.  R.  Mason;  of  No.  462,  imitation  of  crayon  drawings,  by 
Victor  Ernette;  of  No.  850,  machine  drawings,  by  H.  R.  Campbell, 
and  of  No.  772,  two  views  of  the  volcano  of  Eatuca,  in  the  island  of 
Hawaii. 

The  Committee  awards : 

To  C.  K.  Frost,  of  Philadelphia,  for  No.  70,  beautiful  specimens 
of  engraving  on  wood,  in  different  departments  of  the  art 

A  Certificate  of  Honorable  Mention. 

To  T.  Mumford,  of  Philadelphia,  for  No.  102 ,  fine  engravings  oa 
wood.  A  Certificate  of  Honorable  Mention. 

XVHL— SSfocr  and  Plated  Goods. 

The  report  of  the  Committee  of  judges  who  examined  the  articles 
of  this  class,  is  clear  and  explicit;  following  its  indications,  the  Com- 
mittee of  Premiums  awards : 

To  Bailey  &  Kitchen,  of  Philadelphia,  for  No.  321,  a  silver  tea  ser- 
vice, with  spoons,  forks,  &c.,  of  beautiful  design  and  workmanship. 

A  Certificate  of  Honorable  Mention. 
To  Bard  &  Lamont,  of  Philadelphia,  for  No.  376,  a  fireman's  horn, 
of  silver,  of  fine  proportions  and  finish. 

A  Certificate  of  Honorable  Meatioa 
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To  Samuel  Bland,  of  Philadelphia,  for  No.  209,  a  patent  lever 
watch.  A  Certificate  of  Honorable  Mention. 

XIX.— Book  Binders'  Tools. 

There  can  hardly  be  said  to  have  been  competition  in  this  depart- 
ment of  the  exhibition,  the  specimens  being  in  different  branches  of 
the  art 

The  following  awards  are  made  as  most  justly  due  by  the  intrinsic 
excellence  of  the  work : 

To  Gaskill  &  Copper,  of  Philadelphia,  for  No.  23,  containing  vari- 
ous specimens  of  book  binder's  stamps,  of  beautiful  workmanship, 
presenting  improvement  upon  those  heretofore  exhibited  by  them. 

A  Certificate  of  Honorable  Mention. 

To  Allen  Leonard,  of  Philadelphia,  for  No.  166,  a  brass  die  for 
embossing,  exhibiting,  according  to  the  report  of  the  judges,  skill, 
taste,  and  judgment.  A  Certificate  of  Honorable  Mention. 

The  steel  dies  for  embossing,  No.  398,  by  A.  C.  Morin,  fully  sus- 
tain the  character  of  the  work  of  that  artisan. 

XX. — Marble  and  Statuary. 

The  committee  makes  the  following  awards : 
To  Joseph  Maples,  of  Philadelphia,  for  No.  254,  a  small  sarcopha- 
gus, of  Italian  marble,  of  creditable  design  and  workmanship,  and  a 
slab,  with  a  shield  encircled  by  a  laurel  wreath  beautifully  wrought. 

A  Certificate  of  Honorable  Mention. 
To  John  McFadden,  of  Philadelphia,  for  No.  88,  an  Italian  marble 
bath  with  figures  inlaid,  in  imitation  of  Mosaic. 

A  Certificate  of  Honorable  Mention. 

XXI. — Hats  and  Caps. 

Few  of  these  articles  were  exhibited.  The  judges  mention  the  hats 
deposited  by  Charles  Oakford,  as  remarkable  for  the  fineness  of  the 
materials  of  which  they  are  made,  and  speak  favorably  of  the  hats 
and  caps  deposited  by  Charles  F.  Raymond,  of  the  hats  and  military 
caps  deposited  by  John  Simpson,  and  of  the  beaver  bonnet  deposited 
by  Emmor  Kimber,  Jr. 

An  award  is  made  to  H.  S.  Miller,  Philadelphia,  for  No.  355,  de- 
posited by  maker,  six  hat  bodies,  which  are  in  the  opinion  of  the 
judges  the  best  exhibited.        A  Certificate  of  Honorable  Mention. 

XXII. — Combs  and  Brushes. 

The  following  awards  are  made  to  the  makers  of  these  articles: 

To  S.  Winner,  of  Philadelphia,  deposited  by  maker,  for  No.  226f 
a  case  of  combs,  good  in  style  and  workmanship. 

A  Certificate  of  Honorable  Mention. 

To  Meyers  Busch,  of  Philadelphia,  for  No.  604,  a  case  of  fancy 
brumes.  A  Certificate  of  Honorable  Mention. 

The  brushes  made  by  the  pupils  of  the  Pennsylvania  Institution  for 
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the  instruction  of  the  blind^  No.  313,  are  considered  decidedly  better 
aticles  than  those  submitted  at  the  last  exhibition. 

XXIIL— Coach  Work. 

Some  of  the  specimens  under  this  head,  were  much  admired.— 
Awards  were  made : 

To  Ogle  &  Watson,  Philadelphia,  for  No.  504,  deposited  by  maker, 
the  Ashburton  carriage,  pronounced  by  the  committee  of  judges  to  k 
of  superior  workmanship.  A  Silver  Medal. 

To  A.  Knowles  &  Co.,  Philadelphia,  for  No.  73,  deposited  by  ma- 
ker, two  neat  and  well  finished  sleighs. 

A  Certificate  of  Honorable  Mention. 

XXIV. — Leather  and  Morocco. 

This  branch  of  the  exhibition  was  meagre  indeed,  in  the  number  of 
specimens  presented.  Without  entering  into  the  reasons  which  might 
be  assigned  for  this,  the  committee  would  observe  that  the  manii&> 
turers  of  our  city  alone,  have  not  been  fully  represented  in  this  article, 
and  would  recommend  to  the  enterprising  members  of  this  trade  to 
let  the  public  have  a  fairer  sample  as  to  the  extent  of  their  work  at 
the  next  exhibition. 

The  articles  deposited  by  Scattergood  &  Boustead,  by  Lippin* 
cott,  and  by  A.  &  J.  Peterson,  fully  sustained  their  high  reputa- 
tion for  skill  in  their  art. 

The  Bag  Hide,  by  Scattergood  &  Boustead,  is  a  fine  article,  and 
would  do  credit  to  any  shop  or  market. 

A  Certificate  of  Honorable  Mention. 

XXV. — Boots  and  Shoes. 

In  accordance  with  the  spirit  of  the  report  of  the  Committee  of 
judges,  the  following  awards  are  made : 

To  J.  A.  Sengenberger,  of  Philadelphia,  for  No.  177,  the  best  spe- 
cimens of  boots  and  shoes  exhibited. 

A  Certificate  of  Honorable  Mention 

To  J.  Thomley,  of  Philadelphia,  for  No.  363,  India  rubber  shoes, 
which  show  considerable  improvement  in  these  articles. 

A  Certificate  of  Honorable  MentioD. 

The  judges  speak  favorably  also  of  the  India  rubber  boots  and  shoes 
exhibited  by  John  L.  Ripley,  and  express  a  regret  that  some  of  tbe 
best  specimens  of  boots  and  shoes  were  brought  to  the  exhibition  too 
late  to  come  under  their  notice. 

XXVL— Chemicals. 

The  specimens  of  chemical  preparations  were  very  beautiful— 
Those  of  Wetherill  &  Brothers,  Harrison  <&  Brothers,  Carter  &  Scat- 
tergood, and  Farr,  Powers  &  Weightman,  are  all  spoken  of  in  Ugb 
terms  by  the  judges.  The  glass,  for  chemical  purposes,  manufiwjtuied 
by  the  New  England  Glass  Co.,  and  deposited  by  W.  M.  Muzwy,  is 
strongly  reconmiended  to  chemists. 
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The  judges  recommend  the  following  awards  which  are  hereby 
made. 

To  Carter  &  Scattergood,  of  Philadelphia^  for  No.  297^  a  very 
beautiful  specimen  of  Prussian  blue 

A  Certificate  of  Honorable  Mention. 

To  Farr,  Powers  <&  Weightman,  of  Philadelphia,  for  the  general 
excellence  of  the  preparations  exhibited  by  them,  Nos.  406  and  407. 

A  Certificate  of  Honorable  Mention.    . 

The  Committee  awards: 

To  Eugene  Roussel,  of  Philadelphia,  for  No.  224,  the  best  display 
of  soaps,  perfumery,  &c.,  yet  exhibited.  A  Silver  Medal. 

XXVn. — Philosophical  ^Apparatus. 

This  is  a  growing  and  useful  branch  of  the  mechanic  arts.  The 
Committee  regards  the  execution  of  the  meridian  circle,  by  William 
J.  Young,  as  marking  a  new  era  in  the  application  of  the  arts.  The 
report  of  the  judges,  which  is  very  full  upon  all  the  articles,  is  refer- 
red for  publication.  The  Committee  in  accordance  with  the  recom- 
mendations of  the  judges,  awards: 

To  William  J.  Young,  of  Philadelphia,  for  No.  872,  a  five  feet  me- 
ridian circle,  or  transit  instrument,  copied  from  the  High  School  Tran- 
sit of  Ertel  &  Sons,  of  Munich.  A  Silver  Medal. 

To  A.  D.  Crane,  for  No.  356,  deposited  by  Smith  Sl  Brothers,  of 
Philadelphia,  a  clock  with  a  torsion  pendulum,  a  curious  and  com- 
pact form  of  mantle  clock.  A  Silver  Medal. 

To  James  F.  Duffey,  of  Philadelphia,  for  No.  25^^  various  electro- 
magnetic instruments  of  neat  execution. 

A  Certificate  of  Honorable  Mention. 

To  Thomas  Hill,  of  Cambridge,  Massachusetts,  for  No.  517,  a  ma- 
chme  for  assisting  in  determining  the  occurrence  of  time  of  occultations 
and  called  an  "occultator.**     A  Certificate  of  Honorable  Mention. 

To  James  Bingham,  for  No.  519,  various  articles  of  electro-mag- 
netic apparatus,  neatly  executed. 

A  Certificate  of  Honorable  Mention. 

To  H.  M.  Paine  &  Co.,  of  Liecester,  Massachusetts,  for  No.  857, 
periscopic  and  cylindrical  spectacles. 

A  Certificate  of  Honorable  Mention. 

The  judges  also  speak  in  terms  of  warm  commendation  of  a  gold 
lever  waich,  No.  209,  the  movement  of  which,  except  the  chain  and 
main  spring,  was  executed  by  Samuel  Bland;  of  a  case  of  watch  dials, 
No.  210,  by  Wm.  J.  Mullen;  and  of  an  admirably  finished  theodolite, 
No.  244,  by  Edmund  Draper. 

In  the  spirit  of  encouragement  to  youthful  efforts,  which  the  Frank- 
lin Institute  has  always  manifested,  the  following  award  is  made: 

To  James  Dufiey,  Jr.,  of  Philadelphia,  for  No.  275,  containing, 
among  other  articles  of  philosophical  apparatus,  a  model  of  a  combina- 
tion of  machinery.  A  Certificate  of  Honorable  Mention. 
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XXVlll.— Straw  Goods. 

In  accordance  with  the  recommendations  of  the  judges,  the  award 
is  made: 

To  Miss  Blake,  of  Wrentham,  Massachusetts,  part  of  a  case,  No. 
443,  deposited  by  Thomas  White,  a  straw  bonnet,  the  beautiful  plait- 
ing of  the  material  of  which  was  executed  by  her. 

A  Silver  Medal 

XXIX. — Surgical  Instruments^  S^-c. 

There  was  not  much  variety  in  these  articles.  In  accordance  with 
the  report  of  the  acting  judges,  the  Committee  awards: 

To  E.  Flohr,  of  Philadelphia,  for  No.  430,  a  mounted  cranium. 

A  Certificate  of  Honorable  Mention. 

To  B.  C.  Everett,  of  Philadelphia,  for  No.  334,  a  case  of  sn^l 
bandages.  A  Certificate  of  Honorable  Mention. 

The  abdominal  supporter  by  Dr.  Banning,  although  comiog  too 
late  to  enter  into  the  competition,  is  thought  so  highly  of  by  the  judges 
on  surgical  instruments,  that  the  Committee  awards  it, 

A  Certificate  of  Honorable  Mention. 

XXX. — Copper^  Brass,  and  Plumbers*  Work. 

There  was  very  little  variety  in  the  articles  classed  under  this  bead. 
The  judges  speak  favourably  of  the  copper  tubes  for  iocomotife 
boilers.  No.  49,  by  Wayne  &  Roberts,  of  Philadelphia;  of  the  large 
bell.  No.  357,  by  L.  Debozear,  of  Philadelphia;  and  of  brass  castings, 
by  Isaac  Babbit,  of  Boston. 

XXXI.— TVn  Ware. 

The  display  of  tin  ware  was  not  more  various  than  on  foraier  occa- 
sions, the  judges  recommend,  and  the  Committee  awards: 

To  Harned  &  Elliott,  of  Philadelphia,  for  No.  274,  a  tin  ball,  or 
sphere,  twenty-eight  inches  in  diameter,  for  a  steeple  ball. 

A  Certificate  of  Honorable  Mention. 

XXXII. — Paints  and  Colors, 

The  specimens  of  paints  and  colors  exhibited  were  highly  credita- 
ble to  the  manufacturers.  The  judges  recommend  the  following 
award  which  is  hereby  made. 

To  R.  A.  Tilghman,  of  PhUadelphia,  for  No.  548,  specimens  of  su- 
perior chromate  of  lead.  A  Certificate  of  Honorable  Mention. 

The  judgment  of  the  Conunittee  on  chemicals,  in  reference  to  the 
excellence  of  the  Prussian  blue.  No.  297,  of  Carter  &  Scatte^ood,is 
confirmed  by  the  judges  on  paints  and  colors,  who  also  recoaunendii 
to  Honorable  Mention. 

XXXIIL— JFbncy  Articles. 

It  is  believed  that  the  quality  of  the  specimens  of  fancy  articles  was 
better  than  at  preceding  exhibitions.  The  following  awards  arc 
made  in  compliance  with  the  recommendations  of  the  Committ^  of 
judges. 
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To  Thomas  Bogue,  of  Philadelphia,  for  No.  309^  <'acase  of  gentle- 
men's wigs  and  scalps."  A  Certificate  of  Honorable  Mention. 

To  F.  J.  Dressier,  of  Philadelphia,  for  No.  422,  a  case  of  fancy  hair 
work — the  best  exhibited.       A  Certificate  of  Honorable  Mention. 

To  T.  fi.  Smith,  of  Philadelphia,  for  No.  516,  an  assortment  of 
pickles  of  excellent  flavor.       A  Certificate  of  Honorable  Mention. 

To  Joseph  S.  Dunlap,of  Philadelphia,  for  No.  394,  ajar  of  candy, 
the  best  exhibited.  A  Certificate  of  Honorable  Mention. 

The  display  of  confectionary,  by  Mr.  Parkinson,  is  very  creditable, 
and  evinces  a  high  degree  of  excellence  in  this  branch  of  manufac- 
ture. The  beautiful  pagoda^  seven  and  a  half  feet  high,  of  transpa- 
rent candy,  which  ornamented  the  summit  of  the  centre  circular  table^ 
in  the  exhibition  room,  was  made  by  him,  and  added  much  to  the  ef- 
fect of  the  general  view.  A  Certificate  of  Honorable  Mention. 

The  Committee  proposes  to  submit  Ihose  of  the  reports  of  the 
judges  which  are  most  interesting,  to  the  Committee  on  Publication 
of  the  Institute. 


Practical  &  Theoretical  lllechaiiies  A  Chemistry. 


I<few  Jict'  of  Congress  providing  for  the  Registering  of  Designs^ 
and  for  Amending  the  Patent  Law  in  certain  particulars. 

It  has  long  been  a  subject  of  serious  and  just  complaint  that  the 
laws  of  the  United  States  did  not  afibrd  any  protection  to  the  art  of 
designing,  as  applied  to  a  number  of  manufactures;  the  subjoined  act 
of  Congress  removes  this  difficulty,  giving  an  exclusive  right  to  the 
author,  or  inventor,  of  any  new  design,  for  seven  years.  This  protec- 
tion will  be  very  extensive  in  its  application,  and  in  a  number  of  in- 
stances where  patents  have  been  refused  under  the  laws  previously 
existing,  they  may  be  obtained  under  that  now  presented.  Many 
very  ornamental  patterns,  for  example,  have  been  made  for  stoves, 
which  have  been  got  up  in  good  taste,  and  at  great  expense;  but  as 
the  article  did  not  present  any  thing  new  in  the  principle  of  its  con- 
struction and  operation,  a  patent  could  not  be  granted  for  it. 

There  are  a  great  number  of  cases  in  which  it  will  not  be  possible 
to  comply  with  the  requirement  of  the  last  section  of  this  act.  If  a 
person  obtains  a  patent  for  improved  pins,  needles,  nails,  or  screws, 
or  for  an  improved  liquid  for  burning  in  lamps,  he  will  be  at  some 
loss  in  attempting  to  <<  stamp  on  each  article  vended,  or  offered  for  sale, 
the  date  of  the  patent.''  This  appears  to  be  a  strange  oversight  in 
the  wording  of  the  law.  If  it  had  provided  that  whenever  the  word 
patent  was  stamped  upon  an  article,  it  should  be  accompanied  with 
the  date  of  the  patent,  the  thing  would  have  been  practicable.  The 
phraseology  of  this  section  is  obscure  in  other  respects. 
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An  Act  in  addition  to  an  Act  to  Promote  the  Progress  of  the  Uh- 
Jul  ArtSy  and  to  Repeal  all  ActSy  and  parts  of  Acts,  htrttofon 
made  for  that  purpose. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled.  That  the  Treaso- 
rer  of  the  United  States  be^  and  he  hereby  is,  authorized  to  pay  back, 
out  of  the  patent  fund,  any  sum  or  sums  of  money,  to  any  persoQ  who 
shall  have  paid  the  same  into  the  Treasury,  or  to  any  receiver  or  de- 
pository, to  the  credit  of  the  Treasurer,  as  for  fees  accruing  at  the  Pa- 
tent Office  through  mistake,  and  which  are  not  provided  to  be  paid 
by  existing  laws,  certificate  thereof  being  made  to  said  Treasurer  by 
the  Commissioner  of  Patents. 

Ssc.  2.  And  be  it  further  enacted.  That  the  third  section  of  the 
act  of  March,  eighteen  hundred  and  thirty-seven,  which  authorizes 
the  renewing  of  patents  lost  prior  to  the  fifteenth  of  December,  eigh- 
teen hundred  and  thirty-six,  is  extended  to  patents  granted  prior  to 
said  fifteenth  day  of  December,  though  they  may  have  been  lost  sub- 
sequently: Provided,  however,  The  same  shall  not  have  been  record- 
ed anew  under  the  provisions  of  said  act. 

Sec  3.     And  be  it  further  enacted,  That  any  citizen  or  citizens, 
or  alien  or  aliens,  having  resided  one  year  in  the  United  States,  and 
taken  the  oath  of  his  or  their  intention  to  become  a  citizen  or  citizens, 
who  by  his,  her,  or  their,  own  industry,  genius,  efforts,  and  expense, 
may  have  invented  and  produced  any  new  and  original  design  for  a 
manufactiu*e,  whether  of  metal  or  any  other  material  or  materials,  or 
any  new  and  original  design  for  the  printing  of  woollen,  siJk,  cotton, 
or  other  fabrics,  or  any  new  and  original  design  for  a  bust,  statue,  or 
bas  relief,  or  composition  in  alto  or  basso  relievo,  or  any  new  and 
original  impression  or  ornament,  or  to  be  placed  on  any  article  of 
manufacture,  the  same  being  formed  in  marble  or  other  material,  or 
any  new  and  useful  pattern,  or  print,  or  picture,  to  be  either  worked 
into  or  worked  on,  or  printed,  or  painted,  or  cast,  or  otherwise  fixed 
on,  any  article  of  manufacture,  or  any  new  and  original  shape  or  con* 
figiiration  of  any  article  of  manufacture  not  known  or  tised  by  others 
before  his,  her,  or  their  invention  or  production  thereof,  and  prior  to 
the  time  of  his,  her,  or  their  application  for  a  patent  therefor,  and  who 
shall  desire  to  obtain  an  exclusive  property  or  right  therein  to  make, 
use,  and  sell  and  vend  the  same,  or  copies  of  the  same,  to  others,  by 
them  to  be  made,  used,  and  sold,  may  make  application  in  writing  to 
the  Commissioner  of  Patents,  expressing  such  desire,  and  the  Com< 
missioner,  on  due  proceedings  had,  may  grant  a  patent  therefor,  as 
in  the  case  now  of  application  for  a  patent:  Provided,  That  the  fee 
in  such  cases,  which  by  the  now  existing  laws  would  be  required  o( 
the  particular  applicant,  shall  be  one-half  the  sum,  and  that  the  dura- 
tion of  said  patent  shall  be  seven  years,  and  that  all  the  regulations 
and  provisions  which  now  apply  to  the  obtaining  or  protection  of 
patents,  not  inconsistent  with  the  provisions  of  this  act,  ^mll  apply  to 
applications  under  this  section. 

Sec.  4.    And  be  it  further  enacted,  That  the  oath  required  for  ap- 
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plicants  for  patents  may  be  taken,  when  the  applicant  is  not  for  the 
time  being  residing  in  the  United  States,  before  any  minister,  pleni- 
potentiary, charge  d'  affairs,  consul,  or  commercial  agent,  holding 
commission  under  the  Government  of  the  United  States,  or  before  any 
notary  public  of  the  foreign  country  to  which  such  applicant  may  be. 

Sec.  5.  */}nd  be  it  further  enacted,  That  if  any  person  or  persons 
shall  paint  or  print,  or  mould,  cast,  carve,  or  engrave,  or  stamp,  upon 
anything  made,  used,  or  sold  by  him,  for  the  sole  making  or  selling  of 
which  he  hath  not  or  shall  not  have  obtained  letters  patent,  the  name 
or  any  imitation  of  the  name  of  any  other  person  who  hath  or  shall 
have  obtained  letters  patent  for  the  sole  making  and  vending  of  such 
thing,  without  consent  of  such  patentee,  or  his  assigns  or  legal  repre- 
sentatives; or  if  any  person,  upon  any  such  thing  not  having  been 
purchased  from  the  patentee,  or  some  person  who  purchased  it  from 
or  under  such  patentee,  or  not  having  the  license  or  consent  of  such 
patentee,  or  his  assigns  or  legal  representatives,  shall  write,  paint, 
print,  mould,  cast,  carve,  engrave,  stamp,  or  otherwise  make  or  aflBx 
the  word  "patent,"  or  the  words  "letters  patent,"  or  the  word  "pa- 
tentee," or  any  word  or  words  of  like  kind,  meaning,  or  import,  with 
the  view  or  intent  of  imitating  or  counterfeiting  the  stamp,  mark,  or 
other  device  of  the  patentee,  or  shall  affix  the  same,  or  any  word, 
stamp,  or  device,/of  like  import.  On  any  unpatented  article,  for  the  pur- 
pose of  deceiving  the  public,  he,  she,  or  they,  so  offending,  shall  be 
liable  for  such  offence  to  a  penalty  of  not  less  than  one  hundred  dol- 
lars, with  costs,  to  be  recovered  by  action,  in  any  of  the  circuit  courts 
of  the  United  States,  or  in  any  of  the  district  courts  of  the  United 
States  having  the  powers  and  jurisdiction  of  a  circuit  court;  one-half 
of  which  penalty,  as  recovered,  shall  be  paid  to  the  patent  fund,  and 
the  other  half  to  any  person  or  persons  who  shall  sue  for  the  same. 

Sec  6.  ^nd  be  it  further  enactedy  That  all  patentees  and  assig- 
nees of  patents  hereafter  granted,  are  hereby  required  to  stamp,  en- 
grave, or  cause  to  be  stamped  or  engraved,  on  each  article  vended, 
or  offered  for  sale,  the  date  of  the  patent;  and  if  any  person  or  per- 
sons, patentees  or  assignees,  shall  neglect  to  do  so,  he,  she,  or  they, 
shall  be  liable  to  the  same  penalty,  to  be  recovered  and  disposed  of  in 
the  manner  specified  in  the  foregoing  fifth  section  of  this  act. 

JOHN  WHITE, 
Speaker  of  the  House  of  Representatives, 
WILLIE  P.  MANGUM, 
President  of  the  Senate  pro  tempore. 

Approved  August  29, 1842. 

JOHN  TYLER. 


On  the  Mant{facture  qf  Sulphuric  Add.  Read  before  the  British 
Association  for  the  Advancement  of  Science,  by  Ma.  William 
Blyth. 

The  ordinary  process  pf  manufacturing  sulphuric  acid,  by  introduc- 
ing into  a  leaden  chamber  a  mixture  of  sulphurous  acid,  red  nitrous 
fumes,  and  common  air^  has  been  long  practiced*    Like  many  other 

30* 
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improvements  in  the  arts,  it  seems  to  have  been  more  the  result  cf 
chance  than  the  application  of  scientific  skill;  and  chemists  remained 
long  in  the  dark  as  to  the  true  nature  of  the  changes  which  took  place 
in  the  vitriol  chamber.  The  first  satisfactory  explanation  was  giTeo 
to  the  world  by  Clement  and  Desormes,  in  1806.  These  chemists  dis- 
covered the  white  chrystalline  compound  which  is  now  known  to  be 
formed  when  sulphurous  acid,  red  nitrous  fumes,  comnK>n  air,  and  the 
vapour  of  water,  are  mixed  together,  and  exposed  to  a  sufficiently 
low  temperature.  They  also  observed  the  remarkable  property  which 
it  possesses  of  being  decomposed  when  put  into  water,  and  of  being 
resolved  into  nitric  oxide  and  sulphuric  acid.  This  fact  they  applied 
to  explain  the  important  part  performed  by  the  nitric  oxide,  in  ena- 
bling the  sulphurous  acid  to  be  still  farther  oxydized  at  the  expense  (^ 
the  oxygen  in  the  common  air.  The  formation  of  the  crystalline 
compound  in  the  leaden  chamber,  its  decomposition  by  the  weak  add 
at  the  bottom  of  the  chamber,  and  the  evolution  of  nitric  oxide  to  be 
again  changed  into  red  nitrous  fumes  by  the  oxygen  of  the  common 
air — is  the  favorite  theory  of  chemists  at  the  present  time,  and  seems 
to  be  now  generally  admitted.  M.  Adolph  Rose,  of  Berlin,  has  te- 
cently  published  a  paper  on  the  '^combination  of  hydrated  sulphuric 
acid  with  nitric  oxide.  The  object  of  the  paper  is  to  show  that  the 
impurity  in  the  sulphuric  acid  of  this  country,  which  has  hitherto 
been  considered  to  be  nitric  acid,  is  not  nitric  acid,  but  a  combination 
of  sulphuric  acid  and  nitric  oxide.  He  also  shows  that  this  com- 
pound of  sulphuric  acid  and  nitric  oxide,  is  identical  with  the  white 
crystalline  formed  in  the  vitriol  chamber.  There  are  some  facts  men- 
tioned in  this  important  paper  which  deserve  attention;  and  it  is  more 
particularly  the  object  of  these  remarks  to  bring  them  under  the  no- 
tice of  those  members  of  the  Association  who  may  be  interested  in  the 
manufacture  of  this  important  acid.  It  is  well  known  that,  in  (he 
making  of  sulphuric  acid,  when  the  acid  in  the  chamber  reaches  the 
specific  gravity  of  1.450,  it  is  impossible  to  go  beyond  lliis  point  with- 
out increasing  the  proportion  of  nitre;  and  even  with  an  increased 
proportion  of  nitre,  the  product  of  acid  is  less  than  it  ought  to  be. 
The  reason  is,  that  sulphuric  acid,  of  the  specific  gravity  of  1.450,  acts 
very  slowly  in  decomposing  the  white  compound ;  and  acid  of  the 
specific  gravity  of  1.500,  will  not  act  upon  it  at  all,  but,  on  the  contra- 
ry, it  has  a  tendency  to  dissolve  and  retain  it. 

Mr.  £lyth  demonstrated  these  facts  by  experiments. 

M.  Adolph  Rose  states  that  when  sulphuric  acid,  containing  the 
compound,  is  concentrated  by  distillation,  at  one  part  of  the  process 
pure  acid  comes  over;  and  when  the  acid  in  the  retort  has  reached  the 
specific  gravity  of  1.84,  it  will  be  found,  if  examined,  to  contain  nitric 
oxide.  It  follows  from  this,  that  when  sulphuric  acid  is  raised  in  the 
chamber  above  the  specific  gravity  of  1.500,  it  will  be  found,  after 
being  rectified,  more  or  less  contaminated  with  the  nitrous  compoufli 
He  made  a  number  of  trials,  to  ascertain  the  eiSect  of  the  nitrous  com- 
pound upon  indigo.  Some  of  the  compound  was  dissolved,  by  the 
aid  of  heat,  in  sulphuric  acid  of  specific  gravity  of  1.600.  To  thisso- 
lution  he  added  sdme  drops  of  a  strong  solution  of  indigo  in  pure  wc- 
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tified  sulphuric  acid.  The  blue  color  of  the  indigo  was  immediately 
destroyed.  M.  Adolph  Rose  also  states,  that,  if  rectified  sulphuric 
acid,  which  is  contaminated  either  with  nitric  acid  or  nitric  oxide,  be 
diluted  with  twice  its  bulk  of  water,  and  concentrated  by  distillation 
till  it  reaches  the  specific  gravity  of  1.84,  the  concentrated  acid  will 
be  found  to  have  been  freed  from  both  of  these  compounds.  It  fol- 
lows, from  this  experiment,  that  in  order  to  obtain  sulphuric  acid  suf- 
ficiently pure  to  be  used  in  the  preparation  of  sulphate  of  indigo,  it 
would  only  be  necessary  to  draw  the  acid  from  the  chamber  at  a  low 
specific  gravity,  not  higher,  perhaps,  than  1.300  or  1.350.  Rectified 
sulphuric  acid,  prepared  from  acid  drawn  from  the  chambers  at  the 
above  strength,  if  found  to  be  perfectly  free  from  all  nitrogeneous 
compounds,  will  be  a  great  acquisition  to  the  woollen  dyer  in  the  pre- 
paration of  his  sulphate  of  indigo;  and  when  we  consider  the  large 
quantities  of  acid  used  for  this  purpose,  it  will  be  admitted  to  be  a 
subject  of  great  importance.  Lond.  Athencum. 


Carpet  Tapestry, 

Professor  Vignoles  exhibited  specimens  of  newly  invented  carpet 
tapestry,  at  a  meeting  of  the  British  Association  for  the  Advancement 
of  Science,  and  he  explained  that  these  works  were  made  on  the  prin- 
ciple of  the  ancient  mosaics,  being  composed  of  innumerable  trans- 
verse sections  of  woollen  threads.  No  painting,  no  coloring,  was 
used;  all  the  efiect  was  produced  by  ends  of  worsted  about  one-eighth 
of  an  inch  long,  standing  vertically,  one  end  being  seen,  and  the  other 
cemented  by  India  rubber  to  a  cloth.  The  exact  operation  was  yet 
a.  secret,  but  he  bdieved  that  two  frames  of  fine  wire,  or  perforated 
zinc,  (some  with  even  4,000  perforations  in  an  inch,)  were  placed  over 
sach  other,  exactly  vertically,  the  distance  being  only  regulated  by 
the  height  of  the  room,  in  the  present  instance  he  believed  about  five 
feet.  The  picture  to  be  copied  being  then  traced  on  the  top  side  of 
the  upper  frame,  a  workman  passed  threads  of  dyed  wool  through 
the  corresponding  holes  in  the  top  and  bottom  frames,  of  course,  as 
Lti  tapestry,  varying  his  shades  and  colors  until  he  is  satisfied  with  the 
3ffect ;  this  he  can  judge  of  by  looking  down  on  the  upper  ends  of  the 
:hreads,  although  to  a  person  looking  at  the  space  between  the  frames, 
:here  seems  only  a  confused  and  compact  mass  of  worsted.  When 
ihe  workman  is  satisfied,  the  upper  ends  of  the  threads  are  covered 
cvith  India  rubber  cement,  and  a  cloth  is  laid  upon  them  also  covered 
eirith  cement;  the  ends  of  the  threads  firmly  adhere  to  this  cloth.  By 
xieans  of  a  sharp  cutting  instrument,  the  entire  mass  of  threads  is  now 
3Ut  through  transversely,  at  about  one-eighth  of  an  inch  from  the 
^loth^  and  this  process  being  repeated,  a  fresh  copy  is  obtained  from 
3  very  one-eighth  of  an  inch.  In  the  present  frames,  being  five  feet 
ipart,  480  copies  can  be  cut,  and  as  there  is  no  limit  to  the  distance, 
except  in  the  height  of  the  apartment,  thousands  of  copies  may  be 
a.ken  of  each.  Were  this  not  the  case,  the  invention,  however  inge- 
lioiis^  would  be  too  expensive  to  be  purchased,  except  in  solitary  in- 
itances  as  specimens  of  curious  art;  but,  from  the  facility  of  reproduc- 
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tioUf  this  fabric  was  likely  to  come  into  general  use  for  caipts,  rm 
curtains,  table  and  chair  covers,  &c.;  for  carpets  and  rugs  it  could  be 
made  witli  a  longer  nap,  so  as  to  give  any  degree  of  substance. 

Ibid 


On  the  Improvement  of  the  Telescope. 

At  the  twelfth  meeting  of  the  British  Association  for  the  Advao^ 
ment  of  Science,  Mr.  Fox  Talbot  said,  that  this  subject  occurred  d 
Jiim  about  two  years  ago,  when  the  Earl  of  Ross  (then  Liord  Oxmai> 
touu)  was  making  much  larger  specula  for  reflecting  telescopes  thai 
had  ever  been  obtained  before;  and  bethought,  if  once  we  had  a  very 
large  and  perfect  speculum,  it  might  be  possible  to  multiply  copies  ci 
it  by  galvanic  means.  He  had  observed,  that  if  an  electrotype  cas 
were  taken  from  a  perfectly  polished  surface,  the  cast  was  also  pa* 
fectly  polished;  so  that  no  defect  of  form  from  this  cause  cooldte?? 
an  injurious  effect  on  the  speculum.  The  great  and  obvious  M^ 
was,  that  electrotypes  were  in  copper,  which  reflected  but  little  ligte. 
He  mentioned  these  ideas  to  Professor  Wheatstone,  who  said  il» 
same  had  occurred  to  him,  and  he  showed  him  a  paper  which  hehsi 
drawn  up  some  months  before,  and  in  which  he  suggested  the  takisf 
of  the  galvano-plastic  casts  of  specula  in  platina,  palladium,  silver. 
or  nickel,  and  for  especial  purposes  gilding  the  copper;  taking ai^ 
that  the  two  precipitations  adhered  well  to  each  other.  So  thai  (sad 
Mr.  Talbot)  the  idea  had  suggested  itself  independently  to  both  p: 
them;  but,  on  comparing  notes,  they  found  differences.  Though  it 
had  occurred  to  him  (Mr.  Talbot)  to  precipitate  white  metals,  yeife 
did  not  think  that  platina  would  have  a  sufficiently  beautiful  whife 
metallic  polish.  Professor  Wheatstone  had,  however,  madecbo;ff 
of  platina,  and,  varying  the  quantity  till  he  found  the  required  pn> 
portion,  he  obtained  a  mirror  in  platina,  which  appeared  to  him  (Mr 
Talbot)  to  have  quite  brilliant  polish  enough,  and  to  be  white enoosi: 
to  answer  the  purpose;  and  he  considered,  therefore,  that  Professc' 
Wheatstone  had  proved,  that,  at  least  in  one  form,  the  specula  of  le'?^ 
scopes  might  be  made  by  voltaic  precipitation.  His  own  idea  ^ss. 
that  it  might  be  possible  to  whiten  the  surface  of  the  copper  vitb- 
out  injuring  the  form;  and,  therefore,  having  obtained  a  specs; 
lumin  very  bright  polished  copper,  he  (Mr.  Talbot)  whitened  it,  aa^ 
transformed  it  into  sulphuret  of  copper,  and  after  having  retained  i' 
about  a  year,  he  did  not  perceive  the  smallest  alteration  in  anf  in- 
spect. This,  therefore,  appeared  to  him  a  mode  by  which  importas^ 
results  for  astronomers  could  be  obtained.  For  the  last  year,  perhaps 
nothing  further  had  been  done,  either  by  Professor  Wheatstone  o- 
himself;  but,  the  other  day,  being  at  Munich,  he  (Mr.  Talbot) visit«^ 
Professor  Steinheil,  who  showed  him  his  inventions,  and  told  himb^ 
had  discovered  a  method  of  making  specula  by  the  electrot]rpe-  \ 
so  happened,  that  both  Professor  Steinheil  and  himself  had  publisbfi^ 
their  respective  methods  about  a  month  or  six  weeks  before,  the  ^ 
fessor  having  read  a  communication  on  the  subject  before  the  Acade- 
my of  Science  at  Munich,  and  printed  it,  and  he  (Mr.  Talbot)  hariuf 
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/  published  his  in  England.    Their  modes  were,  however,  different,  as 
;  Professor  Steinheil  precipitated  gold  on  the  speculum  of  copper;  and 
having  precipitated  a  certain  thickness  of  gold,  he  then  precipitated 
copper  on  the  back  of  the  gold,  to  give  it  sufficient  thickness.     He 
^  (Mr.  Talbot)  should  have  thought  beforehand  that  gold  would  not 
-   reflect  light  enough  to  be  available;  but  Professor  Steinheil  informed 
him  he  liad  found,  by  careful  experiment,  that  it  reflected  more  light 
than  polished  steel.  '  He  allowed  Mr.  Talbot  to  look  through  a  Gre- 
gorian reflecting  telescope,  of  which  the  speculum  was  a  common  one, 
.  but  gilded,  and  he  found  the  image  perfectly  clear  and  well  defined. 
;  A  slight  tinge  of  yellow  was  thrown  over  all  the  objects,  but  the 
:  image  was  perfectly  clear  and  defined. 

Professor  Steinheil  said,  that  in  the  course  of  a  year  he  should  have 
a  very  large  telescope,  furnished  not  only  with  a  speculum,  but  also 
with  other  apparatus,  voltaically  formed,  so  that  telescopes  might  be 
made  all  from  a  good  model,  so  as  to  insure  greater  accuracy  of  pro- 
portions; and  in  this  way  even  very  large  telescopes  might  be  con- 
structed, at  a  comparatively  trifling  expense.    With  reference  to  pre- 
cipitating copper  on  the  back  of  the  gold,  the  Professor  had  a  simple 
expedient  for  securing  adhesion.     He  first  precipitated  gold  from  the 
cyanide  of  gold,  and  he  mixed  with  it  cyanide  of  copper,  and  kept 
gradually  increasing  the  quantity  of  the  latter  sort,  so  that  an  alloy 
was  precipitated,  which  was  continually  increasing  the  copper  with 
respect  to  the  gold,  till  he  had  a  speculum  whose  surface  was  gold, 
and  which  then  became  an  alloy,  the  quality  decreasing,  till,  at  the 
bottom,  it  became  pure  copper.    This  was  important,  because  with- 
out such  experiments,  one  would  not  have  known  that  such  results 
would  have  followed,  for  some  philosophers  supposed  that  if  we 
attempt  to  precipitate  the  salts  of  two  metals,  only  one  was  precipi- 
tated; but  Professor  Steinheil  informed  him  that  they  precipitated  in 
union.    He  thus  obtained  a  speculum  with  a  face  of  gold  and  a  back 
of  copper.  Ibid. 

On  the  Nature  qf  Iron. 

Mr.  Nasmyth  brought  forward,  at  a  meeting  of  the  British  Asso- 
ciation for  the  Advancement  of  Science,  several  specimens  to  illustrate 
the  remarks  which  he  intended  to  make,  in  further  illustration  of  for- 
mer observations.  From  late  accidents,  arising  from  the  breaking  of 
axles,  the  public  were  alive  to  the  subject,  and  it  was  desirable  that 
the  question  should  be  examined.  In  locomotive  engines,  the  axle 
-was  the  chief  point  of  danger,  and  it  was,  therefore,  important,  both 
as  a  scientific  and  practical  question,  to  determine  the  nature  and  ha- 
bitude of  iron  when  placed  under  the  circumstances  of  a  locomotive 
ELxle.  Experiment  was  the  only  way  to  discover  this,  and  he  would 
have  wished  to  place  iron  under  exactly  similar  circumstances,  but 
the  short  time  intervening  since  his  last  observations,  had  rendered  it 
mpossible  to  do  so.  One  opinion  at  that  time  was,  that  the  alternate 
strains  in  opposite  directions,  which  the  axles  were  exposed  to,  ren- 
iered  the  iron  brittle,  from  the  sliding  of  the  particles  over  each  other. 
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To  illustrate  this,  Mr.  Nasmyth  took  a  piece  of  iron  wire^  and  bent  it 
back  and  forward;  it  broke  in  six  bends.  He  had  suggested  aDoeal- 
ing  as  a  remedy  for  this  defect — ^in  proof  whereof,  he  took  a  piece  of 
annealed  wire,  which  bore  eighteen  bends,  showing  an  improvement 
of  three  to  one  in  favor  of  annealing.  He  should,  therefore,  advise 
railway  companies  to  include  in  their  specification  that  axles  should 
be  annealed;  he  did  not  like  the  custom  of  oppressing  engiaeers  with 
useless  minutioe  in  specifications,  but  this  was  so  useful  and  so  cheap, 
that  he  considered  it  ought  to  be  insisted  on.  To  exhibit  od  a  larger 
scale  the  effect  produced  on  iron  in  our  workshops,  he  showed  a  ^ 
cimen  of  iron  as  it  came  from  the  merchant;  being  nicked  with  a  chi- 
sel, it  broke  in  four  blows  with  a  sledge,  at  the  temperature  of  60  de- 
grees, with  a  crystalline  fracture;  by  raising  the  temperature  40 de- 
grees higher  it  bore  twenty  blows,  and  broke  with  the  fibrous  or  lig- 
neous fracture;  so  that  the  quality  of  iron  was  not  the  only  circam* 
stance  to  be  considered  as  influencing  the  fracture.  I  noticed,  also. 
(said  Mr.  Nasmyth)  the  injurious  effect  of  cold  swaging,  ascausioga 
change  in  the  nature  and  fracture  of  the  iron;  and  here  let  us  take  the 
practical  workshop  view  of  the  case,  and  not  run  after  the  ignis  fa- 
tuus  of  electricity  or  galvanism,  but  consider  the  practical  effects. 
Swaging  was  necessary  in  many  cases,  for  instance,  when  an  axle 
had  collars  welded  on,  these  could  not  be  finished  with  the  hammer, 
and  certain  tools  called  swages  were  used,  from  the  action  of  which, 
great  condensation  of  the  iron  took  place,  and  a  beautiful  polish  was 
given  to  the  surface,  with  what  injurious  effect  he  would  show  by  the 
next  specimen,  which  had  been  heated  red  hot,  and  then  swaged  til! 
cold;  it  broke  at  one  blow,  without  nicking,  and  the  fracture  wasverr 
close  and  beautiful,  like  steel.  This  showed  the  fallacy  of  considerins 
close  fine  grain  a  good  test  of  excellence  in  wrought  iron,  but  mod^ 
rate  swaging  was  often  necessary,  and  not  injurious,  unless  whereas 
over  regard  to  finish  carried  it  to  e^^cess.  To  prove  that  auuealics 
re^stored  the  toughness  and  fibrous  texture,  a  portion  of  the  last  bar 
was  heated,  and  cold-swaged  till  cold  as  before;  then  heated  dalireiL 
and  left  to  cool  gradually.  It  bore  105  blows  without  breaking,  aod 
at  last  was  rather  torn  asunder  than  brokeu,  as  was  shown  by  the  spe- 
cimen. This  proved  that  the  fibrous  structure  was  restored  by  as- 
nealing,  and  he,  therefore,  thought  it  should  be  insisted  on  in  sped- 
fications.  The  effect  of  heating  to  welding-heat  was  very  injuiioos* 
unless  the  iron  was  subsequently  hammered  to  close  the  texture.  A 
piece  of  the  same  iron,  heated  to  welding,  and  left  to  cool,  broke 
without  nicking,  in  one  blow,  showing  very  large  crystals,  especially 
in  the  centre.  The  effect  of  nicking  was  also  very  singular.  The 
strength  of  iron  was  generally  stated  to  be  equal  to  its  sectional  area; 
but  a  nick  not  removing  ^tv  of  the  area,  took  away  y*^  of  the  strength- 
Mr.  Nasmyth  broke  a  piece  of  nicked,  or  rather  scratched,  wire?  to 
illustrate  this  point.  These,  and  similar  things,  did  not  prove  that 
science  and  practice  were  at  issue;  but,  as  Halley  reached  the  great 
accuracy  of  his  prediction  of  the  return  of  his  comet  by  taking  into 
account  the  disturbing  forces  of  Jupiter  and  Saturn,  and  the  other 
planets  amongst  which  the  body  had  to  pass,  so  scientific  men  shorn 
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seek  in  the  workshops  correctional  formulae,  by  learning  there  the 
practical  occurrences  which  would  elucidate  their  theories,  and  he 
hoped  that  these  specimens  might  be  of  some  use.  ibid. 
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Dr.  Payerne^s  Experiments. 

One  of  the  most  remarkable  experiments  of  modern  times,  was  per- 
formed last  week  by  a  Dr.  Payerne,  at  that  excellent  experimental 
school,  the  Polytechnic  Institute,  Regent  street.  Dr.  P.  descended  in 
the  great  diving  bell  of  that  establishment,  in  his  ordinary  dress,  and 
remained  there  for  the  space  of  three  hours  without  any  communication 
whatever  with  the  upper  air,  and  apparently  without  having  been  in 
the  slightest  degree  affected  or  inconvenienced  by  his  long  submersion. 
He  states  that  he  could  just  as  easily  have  remained  down  twelve  or 
twentj^-'four  hours;  indeed  he  assigns  no  limit  to  his  powers  of  sub- 
aqueous vitality.  General  Pasley,  and  several  other  eminent  scien- 
tific individuals  kept  watch  at  the  bell  during  the  whole  of  the  three 
hours,  and  were  perfectly  satisfied  that  no  supply  of  vital  air  was  con- 
veyed to  Dr.  Payerne  from  above. 

Now  that  this  surprising  feat,  so  long  regarded  as  of  the  class  of 
physical  impossibilities  has  been  at  last  accomplished,  every  one  (as 
usual)  is  discovering  how  easy  it  is.  It  is  only  to  take  down  with  you 
something  that  will  absorb  the  carbonic  acid  gas  as  fast  as  you  gene* 
rate  it,  and  something  else  (with  a  lucifer  match  or  two  to  heat  it)  from 
which  you  may  get  free  oxygen  enough  to  keep  you  alive.  Doubtless 
these  are  the  main  conditions  of  the  experiment — and  there  are  several 
well  known  substances  which  do  possess  these  two  requisites.  Pure 
potassa,  for  example,  will  absorb  nearly  half  its  weight  of  carbonic 
acid  gas;  and  chlorate  of  potass  gives  out,  when  heated,  3915  parts 
per  100  of  oxygen. 

Dr.  Payerne  is  said  to  be  now  engaged  in  constructing  a  sub- 
aqueous boat  in  which  he  will  undertake  to  enter  any  enemy's  har- 
bour unseen,  and  in  a  single  day  apply  the  means  of  destruction  to 
every  ship  it  contains.  Mech.  Mag.,  May,  i842. 

India  Rubber  Stoppers  for  Bottles. 

At  a  meeting  of  the  British  Association  for  the  Advancement  of 
Science,  Mr.  Brockedon  exhibited  specimens  of  his  patent  India  rub- 
ber stoppers  for  bottles,  explaining  the  late  improvements  in  the  con- 
struction of  the  cores  on  which  the  India  rubber  is  spread.  The  pre- 
sent cores,  he  said,  were  made  of  cotton  twisted  into  strands,  &c,  by 
means  of  a  machine  which  he  explained  by  a  diagram.  The  cylin- 
drical rope  now  consisted  of  several  strands  of  tightly  twisted  cotton, 
lapped  with  flax  thread,  and  laid  together  longitudinally,  loose  fine 
cotton  rovings  being  placed  between  them;  the  entire  was  then  lapped 
in  a  cylindrical  form  with  flax  thread,  attaining  by  this  method  the 
advantages  of  perfect  roundness  and  firmness.  They  also  gave  suffi- 
cient bold  to  the  corkscrew,  and  bore  the  heating  process  welL    These 
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stoppers  would  slide  on  glass  when  wet,  but  not  when  dry  (althoofh 
there  was  no  cohesion  in  this  latter  state,}  so  that  the  bottler,  by 
slightly  wetting  these  stoppers  with  the  liquor  which  he  was  bottliu, 
could  easily  insert  them;  and  when  this  slight  film  of  moistare  vu 
dried  up,  the  stopper  required  considerable  force  to  withdraw  it 

Loud.  Atheocoa!. 

On  Painting  Timber. 

We  extract  the  following  observations  on  painting  timber  wheua- 
posed  to  damp,  by  Mr.  Lander,  from  the  Professional  Papers  of  u 
Royal  Engineers. 

I  beg  to  lay  before  you  a  few  observations  which  I  have  made  a 
the  construction  and  causes  of  decay  in  bridges,  on  the  works  at  De- 
venport,  having  been  employed  on  the  erection  of  the  bridge  at  the 
north- west  barrier,  in  the  years  1812  and  1813,  a6d  also  on  a  lam 
repair  in  1837;  and  I  am  now  employed  ou  a  similar  repair  at  ^. 
north-east  barrier  bridge,  which,  I  think,,  was  built  in  1816,  whid 
has  induced  me  to  make  the  following  remarks: 

1st.  These  bridges  were  paved  with  Guernsey  pebbles,  which, ! 
think,  was  one  cause  of  decay,  as  the  wet  constantly  dripped  thro!i|l 
the  joints,  an  evil  which  may  be  avoided  by  Macadamizing,  by  wbic'i 
such  a  compact  body  is  formed  that  the  wet  cannot  get  through,  aad 
the  joists  and  girders,  ^-c,  are  thereby  kept  perfectly  dry,  besides  iik 
advantage  of  the  vibration  being  very  much  reduced,  as  is  the  ca^ 
now  at  the  north-west  barrier. 

2nd.  The  wood  work  below,  as  well  as  the  under  side  of  the  floor- 
ings was  frequently  payed  over  with  coal  tar,  which,  forming  a  thici 
body  on  the  surface,  was  another,  if  not  the  greater,  cause  of  decay. 
as  it  completely  prevented  the  air  from  acting  on  the  wood,  thereby 
keeping  all  moisture  within,  which  of  itself  is  sufficient  to  decay  it 
It  must  be  observed  that  the  plank,  or  flooring,  was  so  rotten,  that:: 
many  places  it  would  not  bear  the  weight  of  the  workmen,  and  macy 
of  the  joists  and  girders  broke  into  pieces  in  removing  them;  somsc: 
them  were  found  to  be  quite  dry,  and  in  a  similar  state  to  snuff. 

3rd.  As  a  further  proof  of  the  bad  eflFects  of  the  paying  and  parit: 
bridges,  I  may  state  that  the  bridge  at  the  south-east  barrier  acri^ 
the  old  works  leading  to  Stonehouse,  the  girders,  joists,  &c,of  whiri: 
have  never  been  payed  or  painted,  and  the  road  above  always  3Isc- 
adamized,  remains  sound  and  good  at  this  time;  and  I  know  thL«t^' 
be  a  much  older  bridge  than  either  of  the  former. 

4th.  I  should  state  that  the  timber  alluded  to  above  is  oak,  bnt  1 
think  the  same  observations  will  apply  to  other  timber,  and  in  other 
situations,  such  as  fences,  for  many  posts  and  rails  of  the  stocksub 
fence  here  have  frequently  been  found  decayed,  while  in  other  aa: 
older  fences,  although  much  worn  by  time,  yet  not  having  been  paye-^ 
or  painted,  the  fibre  of  the  wood  remains  in  a  healthy  state. 

5th.  I  am  also  of  opinion  that  skirting  to  walls,  and  linings  to  store- 
houses and  other  buildings,  if  not  painted  would  last  much  ionger,*^ 
the  damp  from  behind  would  then  be  allowed  to  evaporate  by  the  ac- 
tion of  the  external  air.  '  cm  s&f .  &  aj<*- J«*- 
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Co^/  of  Transportation  on  Railroads.    By  C.  Ellet,  Jr.^  C.  E. 

[COITTIKUED  7B0M   PAOB  304.] 

On  the  Value  of  IHme. 

In  estimating  the  cost  of  transportation  on  railroads  I  have  taken 
no  account,  in  the  preceding  numbers,  of  an  item  which  is  generally 
considered  of  great  consequence  in  determining  the  result;  viz.  the 
value  of  time.  Speed  is  the  peculiar  advantage  of  railroads,  and  one 
which  is  certainly  sometimes  deserving  of  much  consideration  in  the 
administration  of  the  work.  I  propose  to  estimate  its  real  value,  as 
nearly  as  it  can  be  done,  in  the  transportation  of  passengers  and  mer- 
chandize. 

First,  then,  what  are  we  to  regard  as  the  measure  of  the  value  of 
time  on  any  article  of  merchandize?  Is  it  not  the  interest  on  the  capi- 
tal invested  in  the  commodity,  at  the  rate  at  which  the  proprietor  es- 
timates his  profits  for  the  time,  added  to  the  rate  at  which  his  goods 
depreciate  in  value  in  consequence  of  detention  on  the  route? 

If  this  be  true — and  I  cannot  well  perceive  what  other  value  than 
this  the  time  lost  in  their  conveyance  can  possess — ^let  us  endeavour 
to  ascertain  to  what  it  wiU  amount  under  different  circumstances;  and 
for  this  purpose  we  will  represent  by 

r  the  rate  of  interest,  and  depreciation  of  the  value  of  the  goods,  per 
cent,  per  annum ; 

P  the  value  in  dollars  of  one  ton  of  the  commodity;  and 
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V  any  velocity  of  transportation  in  miles  per  hour. 

There  are  8760  hours  in  a  year;  and  if  we  represent  this  nmnber  by 
nif  the  interest  and  depreciation  of  the  value  of  a  ton  of  goods,  in  tk 
space  of  one  hour,  will  be  expressed  by 

Pr 


100  fi»' 


and  during  the  time  the  goods  are  carried  one  mile  at  the  velodty  T^ 
it  will  amount  to  the  sum 

Pr 


100  mV 


This  interest  and  depreciation,  for  any  other  greater  velocity  V. 
will  be  for  the  time  consumed  in  traversing  one  mile 

Pr 


100  m  V" 


and,  consequently,  the  difference  between  the  values  of  the  two  veloci> 
ties  y  and  V  (supposing  that  the  time  and  speed  be  well  employed, 
and  that  the  engine  drivers  do  not  waste  at  the  stations  and  depots 
what  he  gains  on  the  route,)  for  each  ton  and  for  one  mile,  will  be 

Pr  yV-Vv 

loo^iV  V'V  /•  ^"^^ 

This  expression  represents  the  amount  which  the  goods  would  de- 
preciate while  passing  over  one  mile,  at  the  velocity  V,  over  and 
above  their  interest  and  depreciation  while  traversing  the  same  dis- 
tance at  the  velocity  V ';  or  the  additional  sum  which  the  owner  of 
the  goods  would  be  willing  to  pay  to  have  them  carried  at  the  speed 
V  instead  of  the  slower  rate  V. 

Now  let  us  apply  this  equation  to  the  transportation  of  coal,  and 
assume  for  the  velocity  V '  that  which  would  be  likely  to  have  place 
on  a  railroad,  or  ten  miles  per  hour;  and  for  that  of  V  the  ordinary 
speed  of  a  canal  boat,  or  two  and  a  half  miles  per  hour;  for  the  value 
of  the  conunodity,  three  dollars  per  ton,  and  for  the  value  of  the  capi- 
tal employed  in  the  trade,  20  per  cent,  per  annum. 

How  much  per  ton  per  mile  would  the  value  of  a  speed  of  ten  miles 
per  hour  exceed  that  of  two  and  a  half  miles?  By  the  equation  ve 
have  here 

8X20     ylO-2.5V 1_ 

8760  X  lOOVlO  X  2.5/       48666  ' 

or  a  fircation  more  than  the  fiftieth  part  of  one  mill  per  ton  per  mile* 
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It  would  appear,  then,  if  this  process  be  correct,  that  there  is  but  lit- 
tle encouragement  to  tear  the  road,  and  cars,  and  engines  to  pieces — 
augment  the  risk  of  accident,  and  increase  the  actual  cost  of  transpor- 
tation 100  per  cent — for  the  purpose  of  delivering  coal  a  few  hours 
sooner  than  it  might  be  e£fected  on  a  canal  at  a  speed  of  two  and  a 
half  miles  per  hour.  If  the  value  of  the  coal  be  not  more  than  three 
dollars  per  ton  at  the  mine,  and  the  value  of  the  capital  engaged  in 
the  trade  not  more  than  20  per  cent  per  annum,  the  difference  to  the 
proprietor  could  not  amount  to  more  than  the  Jlfih  part  qf  one  cent 
per  ton/or  the  whole  time  consumedin  traversing  a  space  qflOO 
miles. 

Again,  let  us  suppose  that  the  article  is  flour,  of  which  the  value 
is  six  dollars  per  barrel ;  and  let  us,  at  the  same  time,  assume  that 
the  depreciation  would  be  100  per  cent  per  annum;  which  is 
equivalent  to  the  supposition  that  it  would  be  entirely  destroyed  if  it 
were  detained  one  year  on  the  passage,  and  that  the  depreciation  is 
uniform  during  the  whole  period.  We  will  also  suppose  that  the 
speed  on  the  railroad  is  infinitely  great,  or  that  a  mile  might  be  passed 
by  a  locomotive  engine  in  a  space  of  time  so  short  as  to  be  wholly  in- 
appreciable; while  the  speed  with  which  the  same  article  would  be 
transported  on  a  canal  is,  as  usual,  two  and  a  half  miles  per  hour. 

What  is  the  value  of  the  time  lost  on  the  canal  in  this  case?  Here 
we  have  r  ■■  100,  P  ■■  6,  V  ■■  infinite,  and  V  ■■  2i;  which  quanti- 
ties being  substituted  in  the  equation  yield 

100  X  6      1  1      ^    ^  1, 

^„,.^ rr::- rr  *■  ^^»^ 01  a  aoiiar, 

8760  X  100  2i       3650  ' 

or  about  ihe/ourthpart  qfone  mill  per  mile  per  barrel. 

This  will  be  recognized  as  rather  an  extreme  case ;  but  still  it  does 
not  justify  a  high  speed, — ^for  three  mills  per  ton  per  mile  is  generally 
not  very  perceptible  among  the  quantities  which  enter  into  the  ag^e- 
gate  expenses  of  a  railroad  line. 

Let  us  next  suppose  the  commodity  to  be  groceries — such,  for  in- 
8tance>  as  sugar  and  coffee — of  which  the  value  may  be  assumed  at 
two  hundred  dollars  per  ton;  and  that  the  interest  and  depreciation 
are  equal  to  20  per  cent  per  annum.  In  this  case  we  will  find  for 
the  difference  between  the  value  of  a  speed  of  ten  miles  per  hour,  and 
one  of  two  and  a  half  miles  per  hour — ^between  the  speed  of  a  loco- 
motive and  that  of  a  canal  boat, 

200  X20  /lo  — 2Jv         1      r    J  11 
8760  X  lOoVioirSi;  -  730  ^^  ^  ^^^**'' 

or  about  one  and  a  third  mills  per  ton  per  mile.    The  difference  be- 
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tveen  the  Talae  of  a  speed  of  five  and  one  of  ten  miles  per  boor, 
wonld  not  in  this  case  have  exceeded  a  half  mill  per  ton  per  mile. 

A  high  speed,  then,  is  not  justifiable  in  the  transportation  of  gio- 
eeries  for  the  purpose  of  saving  time  in  the  delivery  of  the  fiteight.  U 
it  be  adopted  at  ill  it  mnst  be  becanse  the  conditioa  of  the  road,  or 
some  other  part  of  the  business  which  it  accommodates,  rend^s  it  im- 
perative, or  because  the  injury  which  the  work  sustains  in  o(x»equeiiee 
of  the  greater  velocity  is  not  properly  appreciated  by  the  parties  m 
control  of  Uie  line. 

Wa  will  next  take  the  case  of  dry  goods,  of  whidi  the  aven^ 
value  may,  perhaps,  be  assumed  at  2,000  dollars  per  ton;  the  interes 
and  depreciation  will  again  be  put  at  20  per  cent,  and  the  reqiectire 
velocities  at  two  and  a  half  and  fifteen  miles  per  hour. 

By  the  formula  we  have,  in  this  case, 

2000 


— 777x177 — ^1 )  ■■  TT^  of  a  dollar, 
K  100\15  X  2J/       e^  ' 


8760  X 

or  one  cent  and  a  half  per  ton  per  mile. 

This  sum  is  nearly  equal  to  the  actual  cost  of  transportation  od  a 
road  in  good  condition;  and  it  is  therefore  apparent  that  in  the  coo- 
veyance  of  trains  composed  exclusively  of  the  most  valuable  goods,  & 
greater  velocity  than  two  and  a  half  miles  per  hour  is  always  proper; 
but  when  it  is  recollected  that  there  is  never  more  than  a  very  small 
proportion  of  the  merchandize  passing  over  a  line,  w^hich  possesKs 
anything  like  the  value  here  assumed — 2,000  d<rilars  per  ton— the 
adoption  of  a  higher  velocity  must  still  be  regarded  as  of  very  doubtfoi 
utility.  Even  in  the  case  before  us-where  the  value  of  the  goodsis 
assumed  at  2/)00  dollars  per  ton — the  difference  between  the  value 
of  a  speed  of  fifteen  miles  per  hour  and  one  of  six  miles  per  hour* 
would  not  amount  to  a  half  cent  per  ton  per  mile — a  som  which 
would  by  no  means  justify  a  high  speed  even  if  the  train  were  load- 
ed entirely  with  such  goods. 

If  we  apply  the  same  method  of  computation  to  the  conveyance  of 
passengers,  and  estimate  the  average  value  of  the  time  of  aU  the  is- 
dividuals  in  the  trains,  at  twelve  cents  per  hour,  we  shall  have  for 
the  difference  between  the  value  of  a  speed  of  fifteen  miles  per  boor 
and  the  usual  speed  of  freight  boats  on  canals,  or  two  and  ahalf  fliile 
per  hour, 

(15  —  2J\ 
7= — oi  I  "■  ^  cents  per  passenger  per  mik. 

If  the  average  time  of  all  the  individuals  traveling  be  worth  twelve 
cents  per  hour,  the  charges  on  a  road  where  a  speed  of  fifteen  miles 
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per  hour  is  adopted,  niay  be  four  cents  per  mile  higher  than  could  be 
demanded  on  one  where  a  velocity  of  only  tuoo  and  a  half  miles  per 
hour  is  maintained.  Of  course  there  is  a  great  difference  between 
the  values  put  on  their  time  by  different  individuals;  and  of  course 
too,  there  must  be  much  uncertainty  in  fixing  upon  a  general  average. 
But  twelve  cents  per  hour  (including  the  expenses  incident  to  the 
trip)  is  by  no  means  a  high  estimate  ion  the  time  of  all  the  individuals 
traveling  in  the  public  conveyances;  but  yet,  low  as  it  is,  it  shows  for 
the  value  of  the  time  of  one  person — exclusive  of  what  mere  impa- 
tience would  prompt  him  to  pay — a  sum  nearly  two  thousand  times 
greater  than  that  of  a  ton  of  coal,  thirty  times  greater  than  that  of  a 
hogshead  of  sugar,  and  nearly  three  times  that  of  a  ton  of  ordinary 
dry  goods,  transported  at  the  same  rate. 

We  may  perceive,  then,  why  the  superiority  of  railroads  is  so  much 
greater  in  the  transportation  of  passengers  than  of  heavy  freight;  and 
how  it  may  happen  that  a  velocity  which  is  in  the  highest  degree 
economical  when  adopted  for  the  convenience  of  travelers,  may  be 
minous  when  applied  to  the  transportation  of  minerals  and  produce. 
Indeed  it  is  difficult  to  over-estimate  the  injury  which  is  inflicted  on 
the  interests  of  stockholders,  from  the  continuance  of  this  evil  in  the 
management  of  railroads,  although  it  has  been  materially  abated 
within  the  last  four  years.  The  value  of  the  additional  time  which 
is  consumed  at  the  slower  rate  is  absolutely  unworthy  of  considera- 
tion in  the  conveyance  of  merchandize;  and  the  only  question  which 
ought  to  occupy  the  attention  of  the  directory  is  the  reduction  of  the 
actual  expenses  of  the  line,  and  the  selection  of  that  velocity  which 
corresponds  with  the  greatest  possible  economy.  The  great  and  con* 
stant  effort  should  be  to  reduce  the  cost  of  transportation  to  the  lowest 
limit.  It  is  not  railroads  nor  canals  that  increase  the  trade  of  a 
country  or  add  wealth  to  the  districts  which  they  traverse.  It  is  the 
reduction  of  the  charges  for  conveyance  which  these  improvements 
permit,  from  which  these  great  advantages  are  derived.  And  high 
speed  on  such  commodities  offers  no  compensation  for  the  high 
charges  which  it  exacts. 

These  considerations  are  applicable  only  to  the  vaiue  of  time  on  the 
goods  transported*  But  the  loss  of  interest,  and  depreciation  of  the 
value  of  the  freight,  are  not  the  only  losses  involved  in  the  adoption 
of  an  insufficient  speed.  The  value  of  the  time  of  the  trainy  and  cf 
the  train  handf^  is  also  to  be  considered,  and  enters  into  the  complete 
expression  of  the  actual  cost  of  transportation.  If  the  engines  and 
cars,  and  the  men  who  conduct  them,  do  less  duty  than  they  might 
accomplish  by  the  adoption  of  a  higher  velocity,  the  value  of  the  time 
of  the  increase  of  stock  and  force  which  will  be  required  to  effect  the 

31* 
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same  duty  at  the  slower  rate,  must  obviously  be  charged  againsi  tbii 
velocity. 

It  is  true  that  there  are  cases  in  which  the  speed  to  be  adopted  is 
governed  by  the  necessity  of  accommodating  a  certain  amount  of 
trade,  or  making  room  for  a  large  passenger  conveyance,  which  could 
not  be  adequately  provided  for  on  a  single  track,  without  maintsinin; 
a  speed  determined  by  the  circumstances.  Of  course  the  company 
must  submit  to  this  necessity ;  they  must  adopt  a  high  velocity  where 
these  or  other  imperative  conditions  exact  it.  But  the  question  nov 
is,  what  is  the  value  of  velocity  or  time,  where  they  have  the  povato 
exercise  their  own  discretion  in  the  selection  of  the  q>eed? 

In  all  such  cases  the  slower  the  motion  of  the  train  the  less  will  be 
the  expenses  of  the  company,  unless  it  be  reduced  so  low  that  the  in- 
terest on  the  cars  and  engines  which  convey  the  freight,  and  the  lass 
of  the  time  of  the  engine  and  train  hands,  more  than  compensates  for 
the  reduced  charges  for  repairs  of  the  road  and  madiinery. 

We  will  designate  by  F  the  value  of  the  locomotive  engine  in  dol- 
lars; by /the  value  of  the  stock  in  cars  for  each  ton  of  freight;  by  a' 
the  value  of  the  time  of  all  the  hands  in  the  train  for  one  hour;  and  by 
q  the  number  of  tons  of  merchandize  in  the  train. 

The  value  of  one  hour  for  the  whole  train  will  be,  at  6  per  cent 

(F +/?)  +  «*';  (L) 


100  m 


and  if  we  represent  this  quantity  by  H,  the  difference  between  the 
values  of  the  velocity  V  and  that  of  V,  will  be  for  each  ton,  and  for 
one  mile 

This  is  the  difference  per  ton  per  mile  to  the  company  between  the 
values  of  these  velocities,  where  no  imperative  conditions  obtain. 

Now  let  us  see  what  value  this  expression  exhibits  under  different 
circumstances;  and  for  this  purpose  we  will  put  F  mm  5000;  /»■  100; 
9  C9B  50;  m  ■■  8760;  m'  ■■  |,  all  which  are  very  common  values,  and 
suppose,  in  the  first  instance,  that  the  business  of  the  line  may  be 
transacted  by  an  adequate  supply  of  engines,  men  and  cars,  at  sooie 
exceedingly  slow  rate — as  half  a  mile  per  hour — ^how  much  moic 
would  it  cost  the  company,  in  the  value  of  time,  to  carry  the  trade  at 
this  rate,  than  at  a  speed  of  ten  miles  per  hour? 

Equation  (L)  gives  us 

Ha  —  of  a  dollar, 

40 
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for  the  value  of  one  hour  of  the  time  of  the  train.    This  value  of  H 
being  substituted  in  equation  (M)  will  yield, 

11         10  — J         209 


40  X  50 '  10  X  J        20000 


of  a  dollar. 


or  more  than  one  cent  per  ton  per  mile. 

Now,  in  this  case,  the  value  of  the  time  of  the  train,  exclusive  of 
the  goods,  is  equal  to  half  the  actual  cost  of  transportation  on  a  'well 
managed  road  with  ample  trade ;  and  it  is  perfectly  apparent  that, 
even  overlooking  the  loss  of  time  and  depreciation  of  the  price  of  the 
goodsy  such  a  rate  is  wholly  inadmissible.  But  let  us  apply  the  equa- 
tion to  the  determination  of  the  difference  of  value  of  a  speed  of  five 
miles  and  one  of  ten  miles  per  hour,  under  the  same  circumstances. 
In  this  case  equation  (M)  gives  us 

11        10  —  5  11       ^     ,  ,, 

t::^ =x-  tt: ^  «■  ..^^^^  of  a  dollar, 

40  X  50   10  X  5        20000  ' 

or  only  one  half  mill  per  ton  per  mile — or  less  thau  the  tythe  of  the 
actual  difference  of  cost— consequent  on  the  destruction  of  cars,  en- 
gines and  track — risk  of  accident  and  damage  to  goods,  incident  to 
the  adoption  of  the  greater  velocity. 

The  whole  difference  between  the  value  of  a  speed  of  five  miles 
per  hour  and  one  of  ten  miles  per  hour,  will  rarely  exceed  one  mill 
per  ton  per  mile,  in  its  effect  on  the  interest  of  the  value  of  the  train, 
together  with  the  depreciation  of  the  value  of  the  goods  conveyed. 
However  great,  then,  may  be  the  inducement  to  carry  passengers  at 
a  more  rapid  rate,  there  is  no  sufficient  cause  for  transporting  freight 
at  a  speed  of  more  than  five  miles  per  hour,  unless,  as  abeady  premis- 
ed, a  higher  rate  is  absolutely  essential  for  the  accommodation  of  all 
the  trade  which  is  commanded  by  the  line — a  condition  which,  on  or- 
dinary roads  in  this  country,  very  rarely  prevails. 

We  are  not  likely  to  overrate  the  injurious  effect,  or  too  strongly 
to  deprecate  the  continuance,  of  the  mischievous  practice  which  still 
prevails  in  this  country  in  the  transportation  of  heavy  commodities. 
The  iron  rails  are  rapidly  destroyed  by  it;  the  wear  and  tear  of  the 
cars  and  engines  are  greatly  augmented,  and  the  useful  effect  of  the 
power  applied  is  materially  reduced.  There  is  no  corresponding  ad- 
vantage obtained.  The  value  of  the  time  which  is  saved  is  almost  too 
small  to  be  estimated  for  the  freight,  and  the  value  of  the  time  lost  by 
the  train  bears  no  perceptible  proportion  to  the  injury  Which  is  done 
to  the  road  and  its  furniture. 

T«  BS  COXTIirCSS. 
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Hailtoays  in  Masaachusetts.    By  Alexander  £vahs,  C.  iS. 

As  the  great  system  of  railways  in  the  state  of  Massachoaeits  b  &i 
advanced  towards  completion,  we  are  not  only  gratified  with  tlie  r^ 
suits  of  her  enterprize,  but  we  look  to  her  for  much  useful  and  inter- 
esting information,  derived  from  actual  experience  in  the  constructioD 
and  working  of  her  roads. 

The  following  tables  exhibit  the  length,  the  cost  of  oonstmctioo, 
the  cost  of  repairs  and  working,  the  receipt  from  passengers,  freight, 
&c,  and  the  net  proceeds  of  the  principal  railroads  in  Massachusetts 
during  the  year  1841. 

Table  No.  1,  exhibits  the  total  number  of  miles  run  on  eight  of 
these  roads,  and  the  cost  of  running  per  mile;  the  cost  of  repairs  of  en- 
gines and  cars,  per  mile  run,  and  the  cost  of  repairs  of  road  per  mile. 

The  cost  of  running  includes  all  repairs  to  engines,  cars,  and  super- 
intendence, and  all  other  expenses  properly  chargeable  to  the  work- 
ing of  the  road. 

The  cost  of  running  trains  on  these  roads  varies  from  S5  to  107 
cents  per  mile,  the  lowest  being  the  Western  road,  and  the  highest 
the  Boston  and  Providence,  and  Taunton  branch,  which  cost  the  same. 

It  will  be  observed  that  the  cost  of  running  on  the  Boston  and  Pro- 
vidence road  is  107  cents  per  mile,  while  that  of  the  Boston  and  Wor- 
cester road,  which  is  nearly  of  the  same  length,  is  about  88  cents;  bi2i 
the  distance  run  on  the  latter  exceeds  that  of  the  former,  by  nearhr 
67,000  miles. 

The  number  of  miles  run  on  the  Boston  and  Worcester  road  is 
given  in  the  last  annual  report  of  that  company,  for  eleven  months 
only  of  the  past  year,  or  up  to  the  dOth  of  November;  but  an  approx- 
imate estimate  of  the  number  of  miles  run  in  the  month  of  December} 
has  been  made  from  the  income  of  that  month  compared  with  the 
income  and  number  of  miles  run  in  the  eleven  previous  months. 

The  total  number  of  miles  run  on  this  road  (adding  for  the  month 
of  December,  as  above,)  from  183ff  to  1841,  inclusive— six  years— is 
785,427,  and  the  total  cost  of  running  was  $  703,930,  or  about  90 
cents  per  mile. 

The  cost  of  running  on  the  Western  road  has  been,  for  the  last  yean 
65^^  cents  per  mile,  and  for  the  six  montfis  preceding,  it  was  only 

*^tVV  ^®"^^  per  mile. 

The  number  of  miles  rnn  on  the  Eastern  road  during  the  past  year, 
was  191,809,  and  cost  nearly  81  cents  per  mile. 

Bringing  the  number  of  miles  run  on  alt  these  roads  together,  ve 
find  the  total  to  be,  for  the  last  year,  850,251  miles,  and  the  total  cost 
of  running  the  same,  %  717,587  dollars,  or  84^*^  cents  per  mile* 
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The  cost  of  repairs  of  cars  and  engines,  per  mile  run,  ranges  from 
9  to  18  cents. 

The  cost  of  these  repairs  on  the  Lowell  road,  the  past  year,  is  18 
cents  per  mile;  the  excess  over  other  roads  may,  probably,  be  in  part 
attributed  to  casualties  and  extraordinary  repairs. 

The  repairs  for  four  years,  from  1837  to  1840,  inclusive,  on  tfiis 
road,  average  jS  14,604  per  annum;  and  for  1841  the  amount  was 
9  22,644,  showing  an  increase  of  55  per  cent. 

By  a  reference  to  the  annual  reports  of  this  company,  there  appears 
to  have  been  a  great  increase  of  business  the  last  year,  and,  probably, 
a  much  greater  number  of  miles  run  on  the  road  than  any  previous 
year. 

The  total  number  of  miles  run  on  all  these  roads,  as  before  stated, 
is  850,251,  and  the  total  cost  of  repairs  of  engines  and  cars,  is  $  109,- 
620,  or  nearly  13  cents  per  mile. 

The  cost  of  road  repairs  during  the  last  year,  for  four  of  these  roads, 
doing  a  large  business,  and  which  have  been  in  operation  several 
years,  averages  about  S  650  per  mile. 

On  two  of  these,  viz: — ^the  Boston  and  Worcester,  and  Lowell, 
roads,  a  light  rail  was  used  in  the  original  construction,  the  former 
iveighing  38i  lbs.,  and  the  latter  36  lbs.  per  yard. 

Experience  has  shown  that  these  rails  are  too  light  for  the  heavy 
traffic  of  these  roads,  and  the  tracks  are,  consequently,  defective,  and 
expensive  to  keep  in  adjustment. 

In  the  construction  of  a  second  track  for  these  roads,  a  heavier  rail 
has  been  adopted,  and  other  improvements  made  which  will,  it  is  be- 
lieved, considerably  reduce  the  cost  of  repairs. 

On  the  Boston  and  Worcester  road,  there  were,  at  the  close  of  the 
last  year,  70  miles  of  double  track,  and  the  Lowell  road  has  two  tracks 
complete. 

The  average  annual  repairs  of  the  Boston  and  Worcester,  Boston 
and  Providence,  and  the  Eastern  and  Lowell  roads,  from  1837  to 
1841,  do  not  vary  much  from  $  500  per  mile. 

The  repairs  of  the  Taunton  Branch,  the  New  Bedford  and  Taun- 
ton, and  Nashua  and  Lowell,  Railroads,  average  nearly  0200  per 
mile  per  annum,  since  they  were  opened  for  business. 

In  Table  No.  2  will  be  found  the  length,  total  expenditure  for  con- 
struction, receipts  for  passengers,  freight,  &c,  and  the  expenses  and 
net  income  of  ten  roads  in  Massachusetts. 

The  cost  of  these  roads  includes  outfit,  buildings,  and  fixtures,  or 
the  total  amount  charged  to  construction  up  to  the  dose  of  1841. 

It  is  proper  to  remark,  that  a  part  of  the  expenditure  of  several  of 
these  roads,  during  the  past  year,  is  not  strictly  chargeable  to  the 
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cost  of  operatiDg  them,  bat  would  with  more  propriety  be  pkced  to 
the  accoant  of  construction  and  outfit. 

These,  in  several  mstances,  are  large  sums,  and  being  paid  out,  or 
deducted  from  the  earnings  of  the  road,  considerably  reduce  tbe  od 
income. 

Eight  of  the  roads  embraced  in  table  No.  8,  which  cost  an  aggre- 
gate of  over  nine  milliona  of  dollars,  pay  seven  per  cent,  on  the  capi- 
tal invested,  and  the  net  receipts  of  several  are  from  seven  to  niot 
per  cent,  on  the  cost. 

Tlie  total  cost  of  all  these  roads  is  over  seventeen  millions  of  dol- 
lais ;  a  considerable  portion  of  some  of  them,  however,  are  not  within 
the  bounds  of  the  state  of  Massachusetts. 

The  length  of  the  Norwich  and  Worcester  road  is  nearly  nxty 
miles,  eighteen  miles  of  which  are  in  Massachusetts,  and  the  remain- 
der in  Connecticut  Nine  miles  of  the  Nashua  and  Lowell,  thiity- 
eight  miles  of  the  Eastern,  and  twenty  miles  of  the  Boston  and  Port- 
land, roads,  aie  in  Massachusetts,  and  the  remainder  in  the  states  of 
New  Hampshire  and  Maine. 

Statement  of  the  length,  cost  qf  constrwtion,  number  qfndka  no, 
and  the  coat  qf  repairs,  qf  eight  Railroads  in  Masaaehu*ett*,for 
1841. 

No.  1. 


■  Thk  liuladw  mi  oxpaoditnTe  at  #9,900  for  imw  etn. 

t  Thii  doM  not  include  #14,483  aipended  In  taking  up  mim  mlln  ol  trai*  of  ligbi  (V 
Itw.)  I*U,  ud  tepladng  it  trilh  hM*y  (fifl  lb*  ]  nil. 
t  Tbia  dicUoM  indi^M  MvUe  Htail  Bnnch. 
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?epfy  to  the  writer  qfthe  Strictures  on  the  Report  and  Plans  qf 
the  Engineer  of  the  Albany  Aqueducts.    By  W.  McClellbk 

CUSHMAN,  C.  E. 

In  his  article  in  the  last  number  of  this  journal,  the  writer  appears 
dqued  to  have  bis  former  effusions  considered  a  harmless  batch  of 
allacies,  miMtatements  and  suggestions  "pregnant"  with  very  little 
f  any,  meaning— and  the  more  so  probably  to  have  them  so  proven 
n  detail.  This  last,  however,  can  scarcely  be  looked  upon  in  as  fa- 
rorable  a  light— for  there  seems  another  than  the  apparent  object 
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erinced  throughout  this  effort;  which  it  is  very  ohvious  vasinteQU 
chiefly  to  serve  for  (what  in  politics  I  believe  is  called)  a  ^uHdiHr 
washing^^-^-oi  the  errors  of  judgment,  fact,  ftc^  ATjgtiqg  in  almost 
every  sentence  of  his  first  critical  production. 

After  opening  with  an  extract  calculated  to  mislead  the  reader,  firom 
an  allusion  in  my  kst,  the  writer  complacently  proceeds  to  attribute  his 
ociTn  miscanceptions  to  «the  ambiguity  of  the  style  of  the  report''  This 
would  seem,  certainly,  at  the  very  best,  a  rather  lame  argument  on  a 
scientific  subject;  and  were  best  answered,  perhaps,  by  inviting  tbe 
reader  to  compare  the  styles  of  our^  respective  articles,  and  such  ex- 
tracts from  the  report  as  the  public  have  been  favoured  with  (of  lae 
particularly)  by  the  critic's  liberality.  But  admitting  the  argninemtc 
have  no  foundation  in  the  egotism  of  the  writer,  I  beg  to  enquire  in 
what  way  it  supports  the  errors  of  fact y  judgment ,  ^c^  vohinteertd 
(of  course  unassisted  by  the  report)  by  the  writer  and  his  coondl  of 
'< practical  friends,"  as  exhibited,  in  italics,  in  my  reply? 

I.  The  writer  next  accuses  me  of  <<a  design  to  dispense  entiiely 
with  fire  engines!"  I  have  no  disposition  to  set  this  down  as  mod: 
of  a  mistake — ^but  it  was  with  short  hose  that  I  proposed  to  prodixe 
jets  rising  to  within  ten  feet  of  the  fountain  level  in  the  elevated  dit 
triet  in  which  the  aqueduct  termifiateSyHt  which  place  the  bead  wss 
stated  to  be  fifty-five  feet.  I  have  at  no  time  entertained  an  expec- 
tation of  being  able  to  force  up  jets  to  the  same  actual  kvtlahm 
tidcy  in  the  low  districts;  but  to  heights  proportionably  near  it. 
having  regard  to  the  resistance  of  the  air,  dtc,  in  abridging  the 
height  of  jet;*  which,  however,  it  is  almost  needless  to  intuna^ 
would  always  extend  to  elevations  much  greater  than  is  strictly  re- 
quired for  the  successful  operation  of  the  jets,  for  the  purposes  pro- 
posed, throughout  such  portions  of  the  city.  All  this  was  distioctir 
enough  stated  in  my  reply ;  and  the  experiments  on  the  Croton  Aqs^ 
duct  happening  just  at  that  time,  were  adduced  as  full  confirmatioos  i 
of  the  views  advanced  in  my  report — and  especially  as  regards  the  I 
jets  in  the  upper  quarters,  where  there  must,  of  course,  be  the  mo* 
difficulty.  I  have  now  before  me  the  late  report  of  the  engineer  of 
that  work,  in  which  he  states,  that  the  jets  at  Haarlem  river  rose  tD 
a  height  of  100  feet,  which  statement  does  not  differ  materially  fh)0 
that  made  in  my  letter. 

More  recently  still,  as  at  the  late  celebration^  &£.,  have  fonoer 
trials  been  again  and  again  confirmed  by  experiments  at  the  saifi^ 

•  «  By  no  muuiar  of  coDtriYuioe»  however,  can  fluids  be  mede  to  fooe  from  ■  fip^  '^ 

ftDy  other  orifice,  with  the  full  theoretic  velocity  doe  the  head  of  flaid;  and  the  moooo  of  tin 

jet  mast  invariably  be  still  further  redaoed  by  the  resistance  of  the  atmosphere  in  iti  **^ 

after  issmog  from  the  orifice,  or  pipe.    Both  these  ctreomstanoes  modify  toxMsa^  ^ 

^fjet"    Beportypegei. 
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places,  and  even  at  tiie  fountains  in  the  city  of  New  York,  &c.  Yet 
the  writer  appears  to  consider  the  extended  ea^erience,  as  regards  jets, 
on  that  work,  as  not  possessing  any  claims  to  confidence,  in  compari- 
son with  the  single  trial  at  Fairmount,  which,  as  was  previously 
shown,  was  made  in  impracticable  circumstances!  With  due  re- 
spect for  the  reputation  of  the  author  he  quotes,  (though  without  hav- 
ing had  an  opportunity  of  examining  the  principles  of  his  formula,)  I 
must  be  permitted  to  say  authority  can  weigh  nothing  in  the  face  of 
the  palpable  experience  derived  from  this  series  of  trials,  made  in 
competent  circumstances  and  on  a  grand  scale — ^which  give  full  and 
repeated  assurance  of  the  soundness  of  the  views  advanced  in  my 
report. 

The  writer  imputes  (with  a  flourish)  some  fanciful  discrepancy  be- 
tween the  statements  of  my  letter  and  those  of  the  report,  as  regards 
the  level  of  fountain  head,  &c.,  in  different  parts  of  the  city.  Now 
the  level  at  which  the  fountain  head  was  established,  as  explicitly 
stated  in  several  passages  of  the  report,  was  260  feet  above  tide  level; 
and  the  same  fact  is  inferable  at  several  other  places,  by  the  simple 
process  of  addition;  and  this  head,  or  level  of  head,  is  of  course  com- 
mon to  all  points  within  the  city  limits,  to  which  the  water  shall  be 
conveyed — and  this,  although  the  reservoirs  which  form  the  actual 
fountain  head,  are  located  at  the  Cohoes,  ten  miles  from  the  city.  The 
effective  head  at  the  city,  or  that  which  actuates  the  flow  and  deter* 
mines  the  specific  quantity  of  water  deliverable  there,  is  also  very 
distinctly  stated,  at  several  places,  to  be  fifty-five  feet,  and  this  of 
course  refers  more  expressly  to  the  particular  point  at  which  the 
a^ti^£^uc/jE7rc^er  terminates,  and  delivering  over  its  supplies  to  the 
city  mains  for  distribution.  These  latter  being,  of  course,  all  in  com- 
munication with  the  aqueduct  and  under  the  influence  of  the  com- 
mon  fountain  head  will  give  local  jets  of  heights  bearing  a  relation 
to  the  depression  of  their  orifices  below  its  level,  die.  Much  nicer 
visionary  faculties  than  ordinary  men  possess  were  necessary,  I 
think,  to  discover  any  thing  incongruous  between  these  facts  and  the 
statements  in  my  letter — the  substance  of  which  was,  that  in  the  low 
section  of  the  city  (which  is  elevated  but  little  above  tide,  and  gives, 
consequently,  nearly  double  the  head  at  Haerlem,)  we  should  be  able 
to  perform  even  much  greater  things,  in  the  way  of  jets,  than  had 
been  done  at  that  place,  and  we  certainly  shall  do  this,  notwithstand- 
ing "the  pregnant  meaning"  of  the  "facts"  and  objections  the  writer 
has  produced. 

Not  to  cavil  about  an  actual  difference  of  fifty  per  cent,  between 
the  writer's  present  and  former  statements  as  to  height  of  jet  obtained 
at  Fairmount,  I  have  only  to  say,  it  was  certainly  no  concern  of  mine 

V«&«  IV,  3ms  Sbum.    No.  6^— Pkbxbbb.  1842.  32 
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whether  the  writer  did  or  did  not  obtain  **8ach  lesoits  as  might  hare 
been  expected^'  by  him;  and  it  became  so  at  all^only  because  omu- 
ting  the  essential  circumstance  of  the  trial  having  been  made  with^ 
single  ajutage  of  one  inch  in  diameter/'  he  still  took  upon  himself, 
upon  the  strength  of  that  << indirect  &ct/'  the  responsibility  of  decid- 
ing upon  the  feasibility  of  my  plans  for  applying  the  head  of  water 
as  a  power,  to  the  extinguishment  of  fires;  which  plan  had  reference 
<<to  an  appropriate  orifice  for  the  jets/'  the  copiousness  of  the  sapply  of 
water,  and  contains  other  evidences  of  respect  for  the  laws  qfnaivrt 
How  the  writer  could  do  this  upon  the  strength  of  a  single  trial  made 
in  violation  of  all  these  indispensable  requirements,  unless  by  m^- 
taking  his  <<  stubborn  fact"  for  a  "principle" — ^in  other  words  by 
evincing  that  he  had  no  knowledge  "of  any  such  requirements,"  is  a 
question  for  the  candor  of  the  public  to  decide. 

The  influence  of  the  ordinary  consumption  of  water  upon  the 
head  in  standing  pipes^  as  instanced  by  the  writer  at  the  Navy  Yard 
in  Philadelphia,  is  perhaps  one  of  the  peculiar  features  of  the  plan  (hi 
practice  in  that  city.  At  any  rate  the  essential  independence  of  the 
jets  of  this  city,  is  insured  by  the  location  which  I  have  given  the 
line  of  the  aqueduct  proper  within  the  city  limits;  and  it  does  so  bj 
determining  the  order  in  which  the  different  sections  will  derive  their 
supplies.  It  is  in  this  way  that  the  ordinary  supplies  of  the  citizecs 
will  "go  on  at  all  times  when  it  is  required,"  without  sensible  restraioi 
upon  the  jets. 

I  did  not  propose  to  rest  the  safety  of  the  city  "  upon  the  possibility 
of  catching  fire  in  its  inchoative  state,"  (meaning,  it  is  presumed 
when  a  fire  first  breaks  out.)  The  writer  unwarrantably  assumes  as 
intention  on  my  part  of  dispensing  entirely  with  the  use  of  ordinarr 
hose.  Quite  the  contrary:  the  system  of  "short  hose  attached  to  the 
hydrants,"  forms  the  means  of  producing  "an  almost  instantaneoos 
effect,"  before  "ladders,  lengthy  hose  and  a  competent  force  to  maii^ 
them  could  be  provided," — but  which,  on  their  arrival^  could  liso 
be  attached  to  the  hydrants;  and  co-operate  just  as  at  present;  aod 
serve  for  casting  on  water  at  all  points  and  in  all  positions  within  the 
reach  of  moderate  jets;  and  always  for  delivering  water  at  every  s^ 
cessible  point,  up  to  the  roofs  of  the  most  elevated  buildings  in  aoy 
quarter  of  the  city.  Nor  must  the  system  of  pipes  "for  domestic  and 
economic  purposes,"  capable  of  delivering  water  into  the  <<  highest 
chambers,"  and  (with  the  surplus  head)  even  above  the  toofsr-bc 
supposed  to  play  an  insignificant  part  in  the  general  plan. 

Such  is  an  outline  of  the  system  contemplated;  which,  while  it  viii 
relieve  firemen  from  the  almost  super  human  efforts  they  are  no«r  re- 
quired to  make,  in  forcing  jets  by  means  of  engines — and  often  even 
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then  without  the  power  of  staymg  the  progress  of  devastation — will 
at  the  same  time  be  able  td  arrest  even  the  most  <<  considerable  con- 
flagration efiectoally  and  expeditiously," — even  could  we  suppose 
such  conflagrations  either  probable  ox  possible^  with  such  means  and 
appliances  at  hand. 

The  writer  feels  ^  impelled  to  the  conclusion "  that  I  must  have 
meant  to  restrict  the  size  of  the  orifice  to  one  and  a  quarter  inch,  &c. 
Whether  the  impelling  power  in  this  conclusion  is  or  is  not  attributa- 
ble to  the  limited  inventive  powers  of  the  critic,  I  leave  for  others  to 
judge.  He  is,  however,  as  greatly  mistaken  in  this  as  in  most  other 
<< conclusions"  of  his.  It  appeared  to  me  a  very  easy  matter  to 
mancBuvre  short  hose  of  even  pretty  large  calibre,  and  with  orifices 
as  large  at  least  as  the  body  of  th^  common  hose ;  and  having  satis- 
fied myself  from  some  observation  and  an  attentive  examination  of  the 
results  of  M ariotte,  and  other  experimentalists,  that  with  orifices  ap- 
proaching this  size,  it  was  perfectly  practicable,  on  this  general  ar- 
rangement, to  throw  up  jets  of  the  height  contemplated  in  my  report, 
I  left  the  exact  size  to  be  determined  by  trial  when  the  aqueduct 
should  be  put  down — ^intending  to  use  just  that  size  which  should 
prove  to  be  just  adequate  to  produce  the  required  eflTect  as  local  jets, 
—-comparatively  small  orifices,  &c.,  being  practicable  in  the  districts 
of  inferior  level,  where  the  supply  of  water,  &c.,  would  be  greatest. 

III.  As  regards  the  << fatal  doctrine  of  one-twentieth  of  an  inch," 
&x:.,  I  must  request  whom  it  may  concern  (and  every  city  and  flourish- 
ing village  in  the  Union  is  deeply  interested  in  the  means  of  obtaining 
abundant  supplies  of  pure  and  wholesome  water,  on  an  eflScient  and 
at  the  same  time  economical  plan)  to  recur  to  my  late  reply,  to  per- 
ceive at  once,  and  clearly,  that  the  actual  thickness  oimetoX  assigned 
the  conduit,  was  more  than  adequate  to  support,  permanently,  the 
head  it  will  be  required  to  sustain — ^the  conduit  at  Haerlem  river 
having  been  actually  working,  for  months,  under  <<  less  than  the  equi- 
valent of  one-fourth  of  an  inch  for  a  seventeen  inch  pipe,"  &c. 

The  writer,  however,  disdains  to  notice  the  practice  there,  with 
tubes  of  twice  the  size  of  those  at  Philadelphia,  (thirty-six  inches  is, 
I  believe,  the  calibre]  and  with  every  thing  else  on  a  much  greater 
scale.  The  reader  will  look  in  vain  in  his  last  effort  for  any  reply  to, 
or  notice  of,  this  decisive  ca^a  of  practice — which  was  adduced  in  my 
letter  to  show  the  ^  error"  of  judgment  under  which  he  laboured,  in 
regard  to  the  <<  real  results  of  practice,"  dx. — and  this,  although  he 
appealed  so  unreservedly  in  his  first  critical  essay,  to  practice,  as  the 
only  criterion! 

But  a  grand  reason  for  finally  settling  upon  this  thickness  in  pre- 
ference to  any  other,  was  not  from  any  misgiving  as  to  strength,  but 
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that  it  was  conclusively  settled,  in  my  mind,  that  castings  of  ou- 
twentieth  of  an  inch  could  not  be  executed,  nor  indeed  of  any  ku 
thickness  than  the  fourth  of  an  inch,  except  by  actually  enfaando; 
the  cost  of  the  work,*  which  of  course  left  no  rational  motire  foi 
adopting  any  higher  dimensions.  I  was  subsequently  fully  coofiim- 
ed  in  the  propriety  of  this  opinion  and  decision,  on  consulting  with 
founders  of  skill  and  experience — ^whose  opinion  on  such  a  p<Hst 
merited  every  confidence. 

On  some  future  occasion  I  shall,  perhaps,  find  a  convenient  oppor- 
tunity to  enlarge  upon  the  relations  which  should  subsist  between  the 
diameter  and  thickness  of  metallic  pipes,  in  order  to  sustain  a  ieva- 
minate  pressure,  <&c.,  and  the  writer  is  assured  that  I  will  then  fiod 
it  quite  easy  to  establish  the  adequacy  of  the  least  thickness  stated  in 
the  report,  as  regards  capacity  to  sustain  a  toorking  head  o/Jifty-fitt 
feet;  and,  consequently,  its  suitableness  (with  some  allowance  for  un- 
avoidable corrosion,  &c.,  before  being  laid,  and,  perhaps,  in  the  fiis 
stages  of  the  operation  of  the  works)  for  the  purpose,  but  forthepiac- 
tical  difficulty  in  the  way  of  executing  the  castings— quite  as  easy  in- 
deed, as  I  have  been  successful  in  demonstrating  by  practice  th^ 
the  actual  thickness  of  metal  to  be  put  in  the  conduit,  viz.  one-fourth 
of  an  inch,t  is  at  least  more  than  is  really  necessary. 

In  the  mean  time  I  beg  to  remind  the  writer  that  he  has  not  been 
«good  enough  to  define  what  degree  of  excess  of  thickness  will  al- 
ways make  pipes  secure  when  they  fail  only  at  imperfections,"  and 
will  now,  if  he  pleases  to  accept  easier  terms,  reduce  the  challeoge 
simply  to  failure  of  sound  castings. 

Regarding  <<  the  contingencies  from  without,''  and  the  theory  oi 
the  writer  as  to  the  mode  in  which  he  deems  pipes  to  be  injured  bj 
the  pressure  of  the  earth  which  covers  them— ^ven  admitting  that 
any  engineer  of  sound  practical  views  can  be  found  to  concur  in  this 
theory,  remedies  for  such  contingencies  are  so  easy,  in  my  viev^as 
to  make  any  objection  founded  thereon  quite  frivolous. 

y.  This  appears  to  be  nothing  more  than  tautology — a  repetition 
of  part  of  the  preceding  article. 

VII.  It  would  be  a  sufficient  reply  to  the  writer's  theory  as  to  ^ibf 
momentum  not  being  kept  up  while  the  piston  clears  the  dead  points^" 
&C.,  to  remind  him  that  the  proportions  and  play  of  the  pumps,  zsi 

*  *<I  do  not  think,  however,  that  economj  would  be  oonsalted  in  redaetosT  die  thklDiM 
below  one-foorth  of  an  inch;  ellhoogh,  of  coarae,  with  thie  celibre,  the  pipe  woaU,  at  fir  9 
iirength  i$  required^  bear  a  reduction  of  its  thickneaa."    Report,  page  25. 

f  **The  Philadelphia  condnits  being  two-thirdi  of  an  inch  thick  and  the  Albany  oofr^nn^ 
of  an  inch,  the  quantity  of  metal  in  the  latter  ia  five-eighthts  or  62  per  cent,  kti:  ^^  f^ 
digions  economy  of  the  coatly  material  of  which  they  are  made,  it  will  be  obiened,ii  oe^ 
«My  the  effect  otphn. 
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other  members  of  the  elevating  machinery,  are  alltasentiaUy  differ- 
ent— ^the  works  at  Fairmount  not  having  been  taken  as  my  model  -. 
and  that  a  Watt,  a  Smeaton,  or  a  Fulton,  would  most  probably  also 
have  presumed  so  far  as  to  differ  with  the  writer  in  his  entire  admi^ 
ration  of  the  plan  of  the  works  at  Fairmount;  and  would  probably 
have  preferred  to  draw  pretty  largely  upon  the  reservoirs  of  their 
own  genius  and  skill.  But  is  it  not  true  that  the  works  at  Fairmount 
have  several  pumps  worked  by  one  shaft,  and  discharging  into  a  com- 
mon main  or  force  tube?  If  so,  does  not  such  an  arrangement  virtu-^ 
ally  annul  the  effect  of  dead  points?  The  theory  of  the  writer  seems 
to  me  to /ail  entirely  to  account  for  the  destructive  effects  observed  by 
the  superintendent  of  those  works. 

The  writer  seems  not  yet  to  have  discovered  that  the  conclusions 
from  facts,  practice,  and  experiments,  are  often  very  absurd  and  im- 
proper; or  that  there  is  a  pseudo  false  philosophy  of  this  description 
which  is  an  extremely  fertUe  source  of"  error.*'  In  this  way  has  he, 
I  think  it  probable,  mistaken  "  theoretical  conclusions  "  for  <^  experi- 
mental results  of  a  very  significant  character ;"  and  although  such  re- 
sults should  not  perhaps  be  entirely  <<  disregarded,"  still  practical  men 
may  I  think  be  permitted,  (without  incurring  the  imputation  of  "not 
feeling  a  proper  anxiety  for  the  success  of  works  committed  to  their 
charge)  to  credit  them  only  for  just  what  they  are  worth.  * 

In  concluding  I  must  take  occasion  to  say  that  any  critical  remarks 
made  in  my  report,  were  quite  general  in  their  character — ^no  particu- 
lar work  being  specified ;  that  none  were  made  which  could  well 
have  been  omitted,  or  which  were  not  absolutely  necessary  as  argu- 
ments to  show  the  propriety  of  the  plans  I  proposed,  &c.  If,  there- 
fore,  any  thing  unkind  has  been  said,  or  "  odious  comparisons  '*  made, 
in  regard  to  the  Fairmount  works,  or  the  city  conduits,  or  any  other 
work,  in  the  progress  of  this  controversy,  the  thanks  are  due  exclusive- 
ly to  the  writer  of  the  criticism  on  ray  report, — who  rendered  the 
special  allusions  necessary  for  its  proper  and  just  vindication. 

*  The  next  paragraph  in  the  M8.  of  oar  correspoiidleDt,  oontaiDiag  penonal  remarks,  which 
ean  have  no  bearing  upon  the  qmettion  in  eontroverqr,  has  been  omitted.  Indeed  it  is  to  be 
regwited  that  belter  temper  has  not  been  displayed  in  the  whole  oondoet  of  the  discassion, 
since  both  of  oar  correspondents,  doubtless,  look  to  the  same  lesalt— the  establishment  of 
what  they  believe  to  be  truth,  and  the  cause  ef  troth  is  neitht r  aided  by  harsh  language  nor 
pefsonalitics.  Com.  Pcb. 

32* 
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Practical  Experiment  made  bjf  M.  Foumeyranj  to  show  the  supe^ 
riority  of  a  Turbine  over  an  Overshot  Wheelj  boih  umg  ik 
same  quantity  qf  watery  and  working  under  the  satne  fall 

The  second  turbine  which  I  established  was  not  tried  with  the  fra- 
tion  dynamometer;  it  was  not  necessary  here  to  proTe  to  the  propri- 
etor for  whom  it  was  constructed  how  much  it  returned  of  the  povo 
expended,  but  only  to  show,  that  to  produce  the  same  effect,  it  cobt 
sumed  less  water  than  other  wheels,  and  that  it  turned  tinder  water 
sheltered  from  the  frost,*  and  was  but  little  affected  by  variatioosof 
level. 

For  this  purpose,  the  turbine  was  placed  under  the  same  fall  tlmt 
drove  an  overshot  wheel,  which  had  been  established  some  years^aid 
which  worked  with  the  required  velocity  the  pistons  of  the  UowiE^ 
machines  of  a  furnace,  which  my  turbine  also  was  to  drive. 

One  wheel  was  put  into  gear,  and  the  other  disengaged,  while  ^ 
opening  of  the  sluice  gate  was  regulated  so  that  the  expenditure  of 
water  should  remain  the  same  in  both  eases. 

The  overshot  wheel  was  run  sufficiently  long  for  its  motion  to  In- 
come uniform,  and  the  strokes  of  the  piston  were  then  counted.  The 
turbine  was  then  put  into  gear,  the  other  being  thrown  out,  and  ate 
having  run  some  time,  the  strokes  of  the  piston  furnished  by  i^  were 
also  counted. 

The  following  were  the  results: 

When  the  blast  of  wind  vented  was  under  13  or  14  cubic  metm 
(4Sd  to  594  cubic  feet)  per  minute,  the  two  wheels  (overshot  and  tor- 
bine)  to  produce  the  same  effect,  consumed  the  same  quantity  of  pov- 
er,  for  the  turbine  had  then  a  velocity,  and  a  width  of  gate  dravo- 
which  were  very  small. 

On  the  contrary,  in  proportion  as  the  opening  of  the  gate  and  the 
velocity  increased,  a  greater  blast  was  produced  by  the  turbine  than 
by  the  overshot  wheel,  all  other  things  being  equal.  Finally^  when  the 
turbine  worked  under  the  influence  of  the  conditions  of  its  establisbr 
ment,  or  those  for  which  it  was  planned,  the  effect  produced  notably 
exceeded  that  of  the  overshot  wheel  with  which  it  was  compared 
which  was  in  good  order  and  had  been  well  constructed.  This  ovei- 
shot  wheel,  a  single  arm  of  which  weighs  more  than  the  whole  of  my 

*  The  great  ease  with  which  the  torbine  of  M.  Foorneyroa  can  be  sheltered  from  tberr 
feds  offrott,  will  be  readily  appreciated  by  all  practical  men,  who  have  had  the  manig-* 
roent  of  water  wbeela  in  a  northern  climate,  for  it  is  quite  evident  that  either  bj  ronoing  ite 
turbine  in  a  cloee  forebay,  within  the  body  of  the  mill,  or  by  iminerHng  it  at  will  to  a 
Boitable  depth  in  backwaier,  (aa  was  done  by  M.  Foomeyron,  with  a  fifty  hofss  vtoK 
at  Fraisans,  in  France,)  this  peculiar  water  wheel  may,  with  ease,  he  effeduaify  yroteded 
from  ice.  It 
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turbine,  (whose  wdght  is  only  SO  kilogrammes,  or  abont  180  lbs.,)  is 
not  susceptibie  of  producing^  a  power  greater  than  three-fourths  qf 
that  of  this  small  wheel,  as  was  ascertained  by  the  maximum  blast 
produced  alternately  by  each. 

To  show  the  facility  with  which  it  works  under  water,  we  im- 
mersed it  to  a  depth  of  l*-^  metres,  (3^^  feet,)  when  it  continued 
not  only  to  give  the  necessary  blast,  but  also  made  the  overshot  wheel 
revolve  iu  the  backwater.  This  wheel,  though  it  received  no  water 
from  above,  while  the  turbine  made  it  turn,  yet  without  load,  and 
whilst  receiving  all  the  water  it  could  use,  it  had  difficulty  in  taking 
a  velocity  half  as  great  as  that  communicated  to  it  by  the  turbine. 

I  know  that  these  experiments,  if  they  were  isolated,  would  not  be 
conclusive  as  to  the  utility  of  the  machine,  but  I  had  to  address  my- 
self to  the  eyes  of  a  practical  man,  who  judged  better  by  experiments 
of  this  kind  than  by  the  use  of  a  friction  dynamometer,  of  which  he 
did  not  understand  the  application. 

Desiring  to  demonstrate,  by  figures,  the  superiority  of  the  turbine 
over  the  wheels  usually  employed,  I  proposed  to  him  to  submit  it  to 
the  trial  of  a  brake,  before  I  constructed  the  larger  one,  (of  50  horse 
power,  at  Fraisans,)  which  he  was  about  to  order;  but  being  satisfied 
as  to  the  results,  after  a  few  months'  observation,  he  no  longer  de- 
layed to  intrust  me  with  the  construction  of  the'  large  turbine  which 
I  have  recently  completed. 

Bnlletin  d«  la  Soei^t^  d'encoaTageinent  poor  V  Indattrie  National. 
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Jiddress  delivered  at  the  close  of  the  Twelfth  Exhibition  of  nAmeri" 
can  Mant^factureSj  held  by  the  Franklin  Institute  of  the  State  qf 
Pennsylvania,  for  the  Promotion  of  the  Mechanic  jSrts,  October, 
1842  ;  by  A.  D.  Bache,  LL.  D.,  Prof  of  Nat.  Philos.  and  Chem. 
University  of  Pennsylvania. 

The  traveler  in  the  deserts  of  Syria,  resting  at  one  of  those  few 
favored  spots  where  the  turf  shows  the  presence  of  the  refreshing  well, 
and  the  date  palm  gives  him  shade,  finds  himself  amid  the  ruins  of  a 
great  city.  Broken  columns — architraves,  and  fragments  of  pediments 
half  imbedded  in  the  sand — heaps  of  ruins,  indicating  the  former  ex- 
istence of  massive  structures,  and  deluding  him  with  the  idea  that 
even  now  he  may  trace  the  extent  and  form  of  the  space  once  occupied 
by  the  dwellings  of  men — all  speak  of  the  magnificence,  the  grandeur, 
and  the  vastness,  of  a  great  commercial  capital.  He  is  amid  the  ruins 
of  Tadmor  of  the  wilderness,  Palmyra,  the  great  commercial  empo- 
rium of  former  days — now  part  of  the  greater  desert.  Here  was  once 
the  entrepot  of  the  commerce  of  the  East  and  West,  and  here  arose  a 
city — as  it  were  one  vast  temple  to  that  commerce  which  linked  to- 
gether the  far  East  and  West. 
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Amid  the  lagunes  and  marshes  at  the  head  of  the  Adriatk, the  gor- 
geous fane  and  splendid  palace  are  reared,  and  the  varied  omameDti 
of  a  florid  architecture  are  lavished  to  decorate  the  homes  of  the  mer- 
chant nobles.  The  very  difficulties  of  the  site  are  made  to  contribate 
to  luxury;  no  noise  of  wheels  disturbs  the  quiet  of  home,  or  the  hum  of 
business  on  the  Rialto,  but  the  luxurious  gondola  glides  sUeotly 
through  the  vast  canals  which  connect  the  distant  quarters  of  th^ 
queen  of  the  sea.  C<Mnmerce  has  been  again  at  her  work.  Civilizi* 
tion  has  advanced  westward;  and  while  Tadmor  is  crumbling,  and 
the  sands  of  the  desert  are  gathering  over  its  ruins,  Venice  is  riaoff 
from  the  waters^  the  new  entrepot  of  commerce  between  the  East  and 
West. 

A  new  route  is  discovered,  by  which  the  products  of  the  agricultnre 
and  arts  of  India  are  conveyed  to  Europe;  commerce  departs  vidi 
prosperity  in  her  train,  and  Venice  is  given  over  to  the  destroyer. 

In  the  early  periods  of  history  these  changes  were  few,  their  pro- 
gress was  gradual,  like  the  slow  changes  of  the  scenes  of  a  dioraina; 
ages  elapsed  before  the  tide  ceased  to  set  through  Palmyra.  la  mod- 
ern times  the  changes  are  like  those  of  the  kaleidescope>  sudden  and 
striking.  Agriculture  changes  its  objects  or  its  methods — mano&c- 
tures  spring  up  and  flourish,  or  decay — ^the  arts  find  new  seats  aad 
new  subjects  for  their  exercise — commerce,  which  connects  the  pro- 
ducer and  the  consumer,  runs  in  new  channels.  Cities  greater  tbsn 
Tadmor  or  Venice  spring  up,  the  creations  of  a  new  civilization. 

Increased  production,  whether  in  agriculture  or  manufactures,  is  so 
obvious  and  powerful  a  source  of  prosperity  to  a  country,  that  ve  na- 
turally look  with  interest  upon  every  circumstance  which  may  effect 
it,  endeavoring  as  far  as  may  be,  to  understand,  that  we  may  aid. 
While  all  are  agreed  as  to  the  necessity  for  cherishing  agricultnR< 
manufactures,  the  mechanic  arts,  and  commerce,  as  the  essential  de- 
ments of  national  wealth,  few  agree  as  to  the  means  of  protectioo. 
One  would  think  that  by  this  time  facts  enough  had  been  accumulated 
to  settle  all  doubts,  and  to  establish  a  science  whose  principles  sfaoulil 
be  as  well  ascertained  as  those  of  the  philosophy  of  nature.  Bnttbe 
passions,  prejudices,  and  interests  of  men  must  be  overcome  bei^re 
they  desire  to  find  the  truth;  and  then  all  the  difficulties  remain  ofifi* 
terpreting  the  results  of  complex  experiments,  and  of  assigning  ^ 
just  influence  to  each  of  their  numerous  and  varied  attendant  circuoi' 
stances. 

It  is  conceded  in  every  civilized  community  that  the  products  of  its 
agriculture,  manufactures,  and  arts,  should  be  brought  as  nearly  as 
possible  to  perfection,  and  that  improvement  is  the  necessary  con* 
quence  of  the  increased  intelligence  of  those  who  follow  the  varioie 
callings  connected  with  them.  Avoiding,  then,  debated  and  deba^ 
able  groimd,  and  planting  ourselves  upon  that  which  is  fully  ^ 
fairly  our  own,  it  may  be  profitable  for  us  to  consider  tAe  means  e^- 
ployed  in  different  countries  Jbr  the  promotion  of  manufiictvTO 
and  the  mechanic  artSj  and  of  the  intellectual  improvement  of  tk« 
cultivators. 

'^  general  survey,  we  may  derive  materials  for  a  compw*' 
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live  estimate  of  our  own  efforts — encouragemeat  it  may  be,  or  stimu- 
lus to  increased  exertion; — ^hints  of  new  lines  of  usefulness,  or  assur- 
ance that  perseverance  in  those  in  which  our  efforts  are  already  di- 
rected, will  ultimately  be  crowned  with  success.  In  a  country  like 
this,  where  public  opmion  makes,  alters,  or  repeals,  the  laws,  there  is 
always  reason  to  hope  for  the  success  of  what  is  right.  It  may  not 
come  this  moment,  nor  the  next,  but  as  sure  as  the  darkness  of  night 
heralds  the  approach  of  dawn,  which  certifies  the  coming  noonday,  so 
surely  will  truth  finally  prevail  where  public  opinion  rules. 

The  principle  of  voluntary  association  by  which,  in  the  United 
States,  we  obtain  some  of  our  best  results,  is  derived  from  the  country 
to  which  we  owe  our  origin.  It  is  imperfectly  understood  on  the 
Continent  of  Europe,  and  is  but  feebly  applied  even  in  those  coun- 
tries where  a  semblance  of  political  freedom  exists.  The  government 
too  often  assumes  the  power  to  direct  the  mind  and  to  control  the  will. 

PaussiA  has  undertaken  to  show  what  an  <<  enlightened  despotism" 
may  effect,  and  the  results  of  her  combined  educational,  military,  po- 
litical, and  religious  system,  yet  remain  to  be  fully  developed.  The 
rulers  have  had  their  preferences  in  regard  to  the  encouragement  of 
different  departments  of  agriculture  and  the  arts.  At  one  time,  the 
silk  culture,  and  the  manufacture  of  silk  and  porcelain,  were  especi- 
ally patronized;  at  another,  brass  and  iron  founding,  and  the  culture 
of  the  beet,  and  the  manufacture  of  sugar  from  it.  The  minutias  to 
which  the  government  descends,  may  be  perceived  from  the  fact  that 
licenses  to  follow  trades  and  occupations,  the  results  of  which  concern 
human  life,  (as  those  of  the  druggist  and  chemist,  of  the  architect  and 
builder,  of  the  mason  and  carpenter,  and  even  of  the  well-digger,)  can 
only  be  had  upon  an  examination  upon  certain  preliminary  acquisi- 
tions, deemed  essential  to  the  prosecution  of  each. 

The  recommendation  of  general  measures  for  promoting  the  inter- 
ests of  the  useful  arts,  is  entrusted  to  a  technical  commission  connected 
with  one  of  the  departments  of  the  government.  A  society  is  also 
permitted  in  Berlin  which  takes  cognizance  of  inventions  submitted 
to  it ,  which  meets  at  stated  times  to  discuss  reports  upon  alleged  in- 
ventions or  improvements,  and  under  the  nominal  patronage  of 
which  a  monthly  journal  is  published.  To  provide  for  the  technical 
instruction  of  those  who  intend  to  follow  mechanical  employments, 
schools  have  been  established  in  many  of  the  provinces,  to  be  enter- 
ed after  the  usual  period  of  elementary  instruction  is  passed,  and  be- 
fore an  apprenticeship  is  commenced,  or  during  its  first  years.  The 
most  promising  pupils  of  these  schools  are  transferred,  after  serving 
a  portion  of  the  time  of  their  apprenticeship,  to  a  central  school,  at 
Berlin,  where  they  receive,  free  of  expense,  instruction  in  the  branches 
which  may  fit  them  for  the  occupation  of  machinists,  founders,  and  the 
like.  Architects,  builders,  and  engineers,  have  a  similar  public  institu- 
tion, for  the  preparation  of  the  members  of  their  professions.  The 
Trade  Institute  of  Berlin  turns  out  annually  a  class  of  well  educated 
young  men,  whose  influence  on  the  occupations  which  they  embrace, 
must  ultimately  be  of  the  highest  benefit. 

The  plan  and  execution  of  that  great  scheme  of  uniting  the  States 
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of  Germany,  once  loosely  connected  by  political  ties,  in  a  commeitbl 
league,  is  due  to  Prussia,  and  now  the  toll-leagae  embraces  nearly  ail 
the  States  of  the  old  Oerman  empire,  except  Austria^  A  unifonn 
scale  of  duties  is  adopted  by  all,  and  import  duties  are  collected  at  & 
frontiers,  to  be  distributed  in  proportions  agreed  upon  by  the  serenl 
parties. 

Austria  has  her  way  of  encouraging  manufactures  and  the  me- 
chanic arts,  different  from  that  of  Prussia.  Her  manufactures  of  porce- 
lain, of  iron,  of  linen,  of  sugar,  and  of  chemical  products,  have  in  mm 
been  aided.  Her  quicksilver  mines  and  porcelain  manufactory  be- 
long to  the  government,  and  the  former  are  worked  by  a  corps  ^ 
cially  organized  for  the  purpose.  The  government  has  establjabl 
trade  schools,  like  those  of  Berlin,  in  some  of  the  provinces,  but  thdi 
great  Polytechnic  Institution  is  in  the  capital  itself.  No  exp«ue 
has  been  spared  to  collect  in  this  establishment  the  best  spedmensrf 
the  materials  used  in  the  arts,  of  the  tools  and  machines  (or  models 
of  them)  employed  in  the  different  manufactures,  and  of  the  prodods 
of  industry.  All  are  used  for  the  purposes  of  instruction  in  the  ted^ 
nical  schools,  and  are  accessible  to  the  mechanic.  One  portion  of  the 
immense  structure  is  occupied  by  the  rooms  devoted  to  these  collee- 
tions,  and  to  models  of  architecture  of  various  kinds  and  of  differesi 
countries.  In  one  of  them  is  a  model  of  that  admirable  structoie, 
now  lost  to  us,  the  work  of  an  American  mechanic,  the  wooden  bridje 
at  Fairmount;  and  it  would  be  curious  if  one  day  a  Philadelphia 
should  bring  back  a  copy  of  it,  to  place  in  the  hs^l  of  the  FraDkb 
Institute  of  Pennsylvania. 

The  late  emperor,  when  heir  apparent,  vieing  with  that  departmeitf 
of  the  government  which  had  charge  of  the  polytechnic  school,  col- 
lected for  himself  a  vast  museum  of  materials  and  products  of  tbe 
arts,  presenting  not  only  the  results  of  Austria,  but  of  the  world-a 
standing  exhibition  of  the  works  of  the  useful  and  decorative  arts. 

The  stranger  must  be  struck  with  the  magnificence  of  the  pile  thus 
reared  by  imperial  munificence,  as  the  temple  of  the  useful  arts-aoi 
as  entering  the  spacious  gates,  he  passes  through  the  halls  devoted  to 
elementary  instruction  in  science  and  languages,  to  the  higher  biaocii- 
es  of  practical  science,  through  the  laboratories  only  rivalled  by  one 
among  ourselves,  through  the  extensive  range  of  rooms  for  tbe  d&- 
play  of  materials  of  the  arts,  of  models,  of  fabrics,  of  machines- 
through  the  work-shop,  whence  some  of  the  most  accurate  instro- 
ments  have  proceeded — ^through  the  inunense  galleries,  devoted  toa 
standing  exhibition  of  the  arts,  manufactures,  and  agriculture  « 
Austria — he  cannot  but  admit  that  in  this  at  least  the  government  has 
wisely  appropriated  the  means  derived  from  the  people  for  the  peo- 
ple's J^ooid. 

It  IS  admitted  by  all,  that  in  the  arts  depending  upon  diemistrythe 
existence  of  that  institution  has  already  produced  important  ededs, 
and  it  is  generally  belilBved  that  the  view  there  afforded  of  the  com- 
parative essays  of  different  manufactures  has  led  to  the  improvement 
which  the  products  of  Austrian  industry  have  exhibited  at  the  Ger- 

n  fairs. 
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Whether  practical  instruction  in  the  workshop  should  precede  or 
follow  the  theoretical  instruction  of  the  schools,  is  a  moot-point  An 
intelligent  iron  master  of  Styria  thought  he  had  found  the  true  solu- 
tion to  the  problem,  by  bringing  up  his  sons,  from  the  time  of  finishing 
their  elementary  education,  at  the  forge  and  furnace,  and  at  the  end 
of  their  apprenticeship  sending  them  to  the  technical  schools.  On 
the  contrary,  the  Prussian  educates  for  the  workshop  in  the  school, 
requiring  each  pupil  to  go  through  a  course  of  practice  there — and 
in  Dresden,  the  apprentices  who  are  pupils  of  the  Saxon  Trade  School, 
work  during  a  part  of  the  day,  and  receive  their  technical  instruction 
during  the  remainder,  thus  mixing  theory  with  practice. 

We  may  admire  the  efforts  of  the  Austrian  and  Prussian  commis- 
sions, but  after  all,  the  plodding  spirit  of  routine  which  clogs  the  limbs 
of  activity  in  these  countries,  renders  the  measure  of  success  of  the 
plans  there,  no  scale  to  judge  of  what  would  be  accomplished  where 
the  load  of  despotism  was  not  to  be  borne  forward. 

France  has  halted  in  her  scientific  career  since  the  youth  of  the  na- 
tion have  drunk  so  deeply  of  the  excitements  of  political  life.  In 
Paris,  the  periodical  exhibitions  of  the  manufactures  of  the  kingdom, 
are  doubtless  not  without  their  influence.  The  Conservatory  of  Arts 
and  Trades — a  fine  array  of  models  and  machines — chronicles  the 
various  improvements  in  each  branch  of  art.  The  lectures  of  its  emi- 
nent professors  spread  before  the  student  the  scientific  principles 
which  he  is  to  use.  A  few  members  in  the  National  Institute  give  a 
representation  to  the  arts.  But  these  are  acquisitions  of  a  past  day. 
The  trifling  public  aid  extended  to  the  School  of  Arts  and  Trades  in 
Paris — the  stationary  condition  of  the  Sevres  porcelain  factory — the 
diminished  glory  of  the  Gobelins — the  attacks  in  the  Chamber  of  De- 
puties upon  the  Industrial  School  of  Chalons — do  not  speak  of  pro- 
gress in  the  old  way  of  government  support,  and  no  new  one  has  come 
into  operation  to  replace  it. 

It  would  be  easier  to  generalize  in  regard  to  the  United  States,  ex- 
tending as  it  does  through  twenty-six  degrees  of  latitude  and  eighty- 
three  of  longitude,  than  in  relation  to  the  small  territory  of  Great 
Britain.  If  an  Englishman's'house  is  his  castle,  his  workshop  is  its 
citadel.  The  establishment  of  Bolton  &  Watt  is  not  open  even  to 
strangers,  and  strangers  may  pass  into  many  not  accessible  to  towns- 
men.    Keen  competition  keeps  men  much  asunder. 

The  Manchester  man  would  care  little  for  an  exhibition  which 
would  bring  to  his  town  the  iron  of  Glasgow,  or  the  cutlery  of  Shef- 
field. Besides,  neither  his  customers  nor  his  judges  are  to  be  found 
at  home.  Rodgers  displays  his  cutlery  in  his  shop,  because  all  great 
manufacturers  have  a  show  room;  but  he  looks  to  America  for  his 
gains,  and  his  agent  in  London  occupies  a  small  shop  in  an  obscure 
street.  Mackintosh  cares  little  whether  the  colours  of  his  dyes  suit 
the  "Glasgow  folk"  or  the  "Edinboro*  gentry"  or  not,  and  Strutt  does 
not  make  his  woolens  for  the  consumption  of  Derby. 

The  home  market  is  comparatively  of  little  importance.  Every 
man  endeavours  to  improve  as  fast  as  he  can,  to  surpass  his  neigh- 
bour— ^to  keep,  as  far  as  he  can,  the  ascendency  which  skill,or  talent, 
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or  capital  may  have  given  him.  The  attempt  of  the  Biituh  Aasocia- 
tion  at  Newcastle  to  bring  together  the  products  of  the  arts  and  m^ 
ufistctures,  was  but  very  partially  successful,  and  it  was  thought  thai 
if  thi8  had  been  made  by  practical  instead  of  scientific  men,  it  would 
have  failed  entirely. 

Are  we  to  infer  from  this,  that  exhibitions  andoollectioDS  in  the  am, 
and  the  diffusion  of  knowledge  in  regard  to  them,  are  all  useless?  Ed§> 
land  is  the  workshop  of  the  world.  To  what  purpose  do  we  toil  to  pro- 
mote that  which  can  and  will  take  care  of  itself?  Let  us  examine  tiii< 
argument  a  little.  Are  we  sure  that  things  might  not  be  better  uoder 
a  different  system,  even  in  England?  Who  shall  say  what  progressthe 
English  manufacturers  and  mechanics  might  have  made,  had  tbeireo- 
ergy]been  aided  by  greater  publicity — ^by  greater  facilities  for  compan- 
son?*  One  thing  may  positively  be  siffirmed,  that  no  patriot  would  ex- 
change the  neglect  of  education  on  the  part  of  many  of  their  opoleDt 
mechanics  and  manufacturers,  of  self-improvement  out  of  the  iouoe- 
diate  Une  of  the  workshop,  of  good  manners  and  address,  for  tlK 
strikingly  reverse  trait  which  obtains  among  so  many  of  our  men  of 
equal  resources  in  the  arts.  Education  make  a  mechanic!  says  tbe 
objector.  Watt  was  educated  a  surveyor — Arkwright  a  barber— aod 
yet  the  one  was  the  great  inventor  of  the  useful  form  of  the  stesn 
engine,  and  the  other  of  the  jenny.  What  use  of  schools  for  speci&l 
instruction  in  mechanics?  This  objection  might,  perhaps, have  soiv 
force,  if  all  men  were  Watts  and  Arkwrights,  if  there  were  no  »«• 
mon  minds  to  train.  It  would  have  more  force  if  there  were  no  edu- 
cation but  to  make  certain  forms  of  letters,  and  to  construct  sentences, 
and  to  add  numbers.  Away  with  such  limited  views  of  ediicatioi:! 
Were  Watt's  powers  of  observation  and  reflection  not  educated^ 
Were  Arkwright's  powers  of  invention  not  educated?  Their  li^cs 
show  how  the  circumstances  in  which  ihey  were  placed  educatai 
them  for  their  very  inventions. 

But  if  this  argument  is  worth  any  thing,  it  is  worth  carrying  to  is 
full  consequence.  Because  Burritt  was  brought  up  a  blacksmith. 
Lukens  a  farmer,  Baldwin  a  jeweler,  Merrick  a  meit^ant,and  Mor- 
ris a  druggist,  we  should  make  linguists  by  putting  our  sons  to  the 
anvil,  mechanicians  by  requiring  them  to  follow  the  plough,  buildeis 
of  locomotives  and  steam  engines  and  machine  makers  by  appren- 
ticing them  to  the  details  of  filagree  work,  of  accounts,  or  of  phanna- 
cy.  This  seems  the  legitimate  inference  from  the  argument  of  iho« 
who,  because  English  manufacturers  and  mechanics  are  great  in  their 
Unes,  Would  eschew  schools,  lectures,  cabinets  and  exhibitions.  Ask 
the  men  themselves  whom  I  have  referred  to,  how  they  would  desR 
to  educate  their  sons — ^how  they  would  wish  to  have  been  educated, 
were  their  lives  to  be  passed  over  again.  Hear  from  them  the  dif- 
ficulties which  they  have  encountered  for  want  of  a  different  school- 
ing. Hear  from  them  the  circumstances  which  have  really  given 
them  theur  schooling.  The  school  of  life  and  practice  is  one  of  the 
hardest  in  which  men  are  educated.  Men  who  are  educated  ioj 
are  planting  in  growing  time,  and  may  be  considered  happy  iD<^ 
if  they  reap  before  winter. 
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But  have  no  attempts  been  made  in  Britain  to  improve  the  me- 
chanic as  an  intellectual  being?  Professor  Anderson,  of  the  Glasgovr 
University,  dissatisfied  with  the  narrow  regulations  which  constrained 
the  institution  to  which  he  belonged,  left  by  will  his  apparatus  and  a 
small  legacy  to  found  a  more  liberal  school.  Dr.  fiirkbeck  endea- 
voured to  make  this  small  foundation  available  for  the  instruction 
of  mechanics,  and  classes  were  opened  for  their  benefit  in  the  in- 
stitution. Voluntary  associations  of  mechanics,  under  various  titles, 
sprang  up  under  the  direction  of  Birkbeck  and  his  associates,  and 
for  a  time  promised  great  things  in  the  culture  of  both  the  adult  and 
the  youthful  mind.  They  usually  combined  public  lectures  in  chemi- 
cal, mechanical,  and  general  science,  and  classes  of  mathematics,  of 
English,  modem  languages,  &c.,  for  the  sons,  wards,  3nd  apprentices 
of  members.  Many  of  them  are  still  in  existence.  Some  have  taken 
root,  but  are  found  to  be  supported  more  generally  by  merchants  of 
various  grades  than  by  mechanics.  From  the  example  of  these  asso- 
ciations, others  for  very  popular  instruction  have  been  established, 
giving  lectures  at  moderate  rates  on  geography,  history,  and  the  ele- 
ments of  natural  science. 

Some  of  the  institutions  for  the  promotion  of  the  arts  award  prizes 
for  special  excellence  in  particular  objects  to  manufacturers  and  me- 
chanics, and  also  to  the  successful  pupils  of  their  schools.  The  So- 
ciety of  Arts  of  London,  and  that  of  Scotland,  give  premiums  for 
meritorious  inventions  submitted  to  them ;  have  papers  read  before 
them,  by  members,  on  new  inventions,  and  the  former  association 
publishes  its  transactions.  Each  has  a  meeting  for  the  public  award 
of  premiums.  The  Royal  Institution  of  London,  at  its  Friday  even- 
ing meetings,  calls  frequently  on  mechanics  for  lectures,  explaining 
their  arts  and  trades,  and  the  improvements  in  them.  These  and 
similar  efforts  contribute  to  diffuse  and  to  increase  knowledge.  If 
the  results  seem  to  be  small,  lost  in  the  great  stream  of  improvement 
which  ever  flows  onward;  yet  in  mingling  with  it,  they  impart  at 
least  some  small  motion  to  tts  mighty  mass.  The  collision  of  mind 
with  mind  that  takes  place  in  these  numerous  associations,  is  of  high 
importance ;  the  tendency  is  to  make  men  aware  of  their  own  de- 
ficiencies and  to  furnish  a  motive  to  supply  them,  to  liberalize  the 
feelings,  to  promote  mutual  confidence,  and  to  produce  esprit  de  corps. 
These  results  are  of  inestimable  value  in  the  aggregate. 

The  low  wages  of  operatives  generally  in  Europe,  low  relatively 
to  the  prices  of  conveniences,  tends  to  keep  the  mass  of  them  from  in- 
tellectual improvement.  Their  youth  is  passed  before  they  can  judge 
of  the  necessity  for  culture,  and  when  manhood  is  reached,  the  cares 
of  providing  food  and  maintenance  for  themselves,  and  usually  for  a 
family  besides,  press  upon  them  so  heavily,  that  they  have  time  to 
think  of  little  else.  Until  the  means  of  life  are  more  uniformly  distri- 
buted, the  mass  of  the  mechanical  population  of  Europe  cannot  be- 
come intellectual.  The  advantages  of  a  different  system  of  things, 
which  exists  with  us,  we  should  never  lose  sight  of— never  let  go. 
It  is  not!  true  that  the  necessaries  and  comforts  of  life  are  higher 
with  us  in  the  same  proportion  as  our  wages.     The  life  of  the 
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American  working-man  is  not  that  of  the  European.  Besides  dial 
his  inestimable  political  rights  put  him  on  a  paras  a  citizen  witheverf 
other  citizen,  he  occupies  a  different  place  in  the  social  scale — may. 
by  education  in  school  and  out  of  school,  put  himself  on  an  equality 
with  any  other  citizen — and  may  have  comfort  and  competence  {(x 
himself  and  his  family.  Thus  relieved  from  the  grinding  pressure  of 
want,  wo  to  him  if  he  slight-the  privileges  bestowed  by  a  bountiful  Pro- 
vidence !  Wo  to  him  if  he  forget  that  he  has  a  mind  and  soul  as  weii 
as  a  body — an  intellectual  and  moral  as  well  as  a  physical  nature! 

Which  of  all  these  plans,  devised  by  the  intelligence  of  so  many 
minds,  for  the  improvement  of  the  useful  artSy  and  of  their  culliva- 
torSy  have  we  followed  out?  What  new  paths  have  we  opened? 
What  success  has  attended  our  exertions?  Voluntary  associations  for 
the  improvement  of  agriculture,  manufactures  and  the  arts,  exist  all 
over  our  country,  not  supported,  it  is  true,  by  our  great  sovereign, 
the  people,  but  by  a  few,  who  are  either  immediately  or  remotely 
interested,  or  who  desire  to  advance  the  weal  of  their  country.  If  the 
eyes  of  this  most  august  sovereign  might  but  be  opened  to  the  impon- 
ance  of  fostering  these  institutions!  If  for  the  improvement  of  ibe 
mass,  he  would  but  contribute  a  little  of  what  he  lavishes  in  raising  cp 
the  political  princes  of  the  land!  In  the  olden  time,  the  commons  of 
England  gave  every  ninth  sheep  and  every  ninth  fleece  to  their  ruler, 
to  enable  him  to  wage  war;  now  a  large  portion  of  our  commons  de- 
vote at  least  the  ninth  penny  to  king  Party,  to  enable  him  to  carry  on 
the  strife  political.  Would  that  they  would  spare  the  nintfi  pah  of 
this  to  put  down  ignorance  and  elevate  virtue ! 

In  different  parts  of  our  country,  the  modes  of  action  intended  to 
accomplish  the  great  ends  to  which  I  have  referred,  have  been  va- 
rious, and  attended  with  very  different  degrees  of  success.  It  will 
be  more  proper,  as  well  as  more  profitable,  to  look  specially  to  our 
own  doings. 

What  have  toe  done  to  advance  the  progress  of  the  useful  arts? 
First,  what  have  been  the  results  of  our  exhibitions  ?  The  same  which 
experience  all  the  world  over  has  shown  to  result  from  them.  Bat 
will  it  be  said  by  any  one,  however  enthusiastic,  that  the  contrast  be- 
tween the  meagre  show  in  the  Carpenter's  Hall,  at  our  first  exhi- 
bition, in  1824,  and  the  brilliant  display  which  is  just  now  terminated, 
is  due  to  these  exhibitions,  or  to  those  in  Philadelphia,  New  York  and 
Boston,  combined?  Let  us  reply  by  another  question.  Would  we, or 
would  we  not,  have  arrived  at  the  same  point  without  these  annual  or 
biennial  shows?  I  answer  unhesitatingly,  No !  It  has  been  remarked  of 
exhibitions  of  specimens  in  the  arts  elsewhere,  that  though  the  same 
artists  produce  the  specimens,  there  is  a  steady  improvement  in  them. 
The  taste  of  the  public  is  improved  by  them — the  taste  of  the  artist 
is  elevated.  So,  here,  observe  from  year  to  year  the  growth  in  taste 
of  the  judges  of  the  different  articles  submitted  at  the  exhibition,  and 
of  the  depositors,  who  are  the  venders  of  the  manufactured  articles. 
What  a  powerful  reaction  must  be  produced  by  thus  furnishing  the 
vender  with  the  means  of  accurate  comparison^  the  conclusions  from 
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:'!    which  he  may  communicate  to  the  matitifacturer.    Observe  the  pub- 

: ::   Uc  generally,  how  the  admired  articles  of  one  year  are  the  rejected  of 

^ :    the  next !    Listen  to  the  remarks  made  upon  those  branches  of  indus- 

"^     try  which  are  stationary/  To  deal  with  history  instead  of  what  is  pre- 

\:   sent;  turn  to  the  exhibition  of  two  years  ago.    Take  a  branch  of 

^   manufacture  then  dead,  and  compare  the  effect  produced  by  the  well 

preserved  mummies  of  specimens,  though  carefully  washed  and  welt 

placed  for  show,  with  the  results  of  their  first  living  appearance.  The 

glazing  and  gilding  are  untouched,  the  colours  of  the  painting  are  as 

bright  as  ever,  the  designs  just  as  tasteful  as  they  were  when  first 

exhibited;  but  the  taste  of  the  public  is  improved,  the  specimens  are 

returned  to  their  cases,  their  interest  for  the  future  is  purely  historical 

— they  are  deposited  among  the  archives  of  the  arts.    The  infiuence 

of  this  improvement  in  public  taste  alone  is  not  to  be  rejected. 

It  is  obvious,  then,  that  there  are  reasons  why  exhibitions  should 
contribute  to  aid  thait  which  requires  other  causes  to  support.  If  they 
neither  form  the  foundation  of  the  building,  nor  yet  its  superstructure, 
they  serve  to  determine  its  shape  and  the  arrangement  and  distribu- 
tion of  its  parts. 

The  influence  of  the  medals  and  certificates  awarded  at  these  exhi- 
bitions is  much  undervalued  by  many,  who,  looking  merely  at  their 
intrinsic  value,  consider  them  as  so  much  silver  or  paper.  They  would 
value  in  the  same  way  expressions  of  esteem  as  so  much  breath.  The 
great  dramatist  has  sufficiently  held  such  persons  up  to  ridicule  by 
putting  their  argument  touching  honour  in  the  mouth  of  that  imper- 
sonation of  all  that  is  ludicrously  contemptible — Falstaff.  These  tes- 
timonials have,  however,  a  value  in  dollars  and  cents,  which,  though 
/cannot  precisely  estimate  it,  others  may.  Those  who  know  enough 
to  be  aware  of  their  own  ignorance,  look  to  others  who  have  know- 
ledge to  guide  their  opinions.  Thus  the  opinions  of  the  judges,  ex- 
pressed at  the  exhibitions,  become  the  guides  of  many  and  many 
purchasers,  who  seek  or  reject,  not  according  to  their  own  judg- 
ments, but  according  to  the  decisions  of  the  Institute.  Rely  upon  it, 
these  exhibitions  and  the  premiums  awarded  at  them,  have  a  pow- 
erful action  upon  the  consumer,  the  vender,  and  the  manufacturer, 
and  through  them  upon  the  arts. 

These  periodical  exhibitions  are  times  of  high  excitement  in  the 
Franklin  Institute.  The  public  is  called  in,  and  the  members  are 
their  entertainers.  The  fly-wheel  of  the  institution  appears  to  have 
been  thrown  out  of  gear,  and  the  motion  is  rapidly  accelerated.  It 
could  not  exist  under  a  long  continued  action  of  this  sort.  Why  should 
not  provision  be  made  in  the  ordinary  and  regular  working  of  the  In- 
stitution for  a  constant  exhibition?  Why  should  all  these  products  once 
collected  be  dispersed,  never  again  to  be  re-united?  Like  the  Conser- 
vatory of  Arts,  of  Paris,  or  the  Trade  Institute,  of  Berlin,  we  should 
find  such  a  collection  a  chronicle  of  the  history  of  each  art  in  our  coun- 
try. As  in  the  Polytechnic  Institute  of  Vienna,  we  should  find  by 
the  side  of  models  and  machinery,  the  raw  materials  and  products  of 
our  manufacturers  and  arts,  from  the  date  of  their  introduction,  or  use, 
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to  the  day  of  exhibition.  Were  our  Sovereign  prepared  to  erect  the 
piles  of  the  Conservatory  or  of  the  Polytechnic  school,  we  should 
easily  find  articles  to  fill  their  ample  halls, — and  is  it  impossible  that 
this  should  ever  be?  Look  at  the  structures  raised  by  the  publk  for 
education.  Who  would  have  believed  forty  years  ago,  that  soch 
would  now  exist  by  the  means  which  have  raised  them?  Volontaiy 
association  may  do  much,  but  not  everything.  The  desire  to  acoom- 
plish  this,  among  other  purposes,  led  to  the  attempt  to  extend  tlw  ac- 
commodations of  the  Institute  in  1835.  Perhaps  under  other  ciicoio- 
stances  we  might  have  succeeded.  Had  the  tide  continued  to  rise, 
instead  of  beginning  to  fall,  we  might  have  passed  the  shoal,  and 
Ibimd  ourselves  in  smooth  water  on  the  inner  side.  We  may  oaf 
be  satisfied  that  having  ventured  much  for  a  great  good,  we  are  stLl 
safe.  This  branch  of  our  Institute  must  bide  its  tinoie.  Meanwliiie, 
the  exertions  of  the  Professors  and  members  are  forming  the  nucleus 
of  cabinets  of  models  and  products  of  the  arts,  which  promise  to  be- 
come of  value;  and  the  steps  taken  by  the  Managers  to  obtain  fioai 
depositors  specimens  of  those  articles  which  take  premiums  or  ceni- 
ficates,  where  the  nature  of  them  admits  of  it,  will,  if  met  inthe  spirit 
of  liberality  by  the  contributors,  soon  secure  a  useful  and  large  col- 
lection. How  interesting  a  view  would  have  been  presented  of  tbe 
progress  of  American  arts,  had  such  specimens  been  collected  at  all 
our  Exhibitions!  And  while  on  this  theme,  does  not  memory Oii 
before  us  one  dear  to  the  Institute,  as  among  its  earliest  friends,  its 
founders,  its  first  Professor  of  Chemistry,  who  made  the  earliest  be- 
ginning of  our  cabinet  of  arts  and  manufactures,  whose  zeal  and  judg- 
ment connected  him  with  our  best  and  most  useful  efforts— though 
removed  from  us  by  death,  he  lives  in  our  affections,  and  his  name 
will  be  perpetuated  in  the  history  of  our  Institution.  We  already  b^ 
gin  to  have  a  history.  Already  the  obelisk  is  raised,  upon  the  base 
of  which  the  names  of  the  useful,  zealous,  and  able,  among  the  mem- 
bers of  the  Franklin  Institute,  are  to  be  inscribed  at  death— that  tablet 
bears  even  now  the  names  of  Keating  and  of  Uonaldson. 

The  awarding  of  premiums  for  inventions,  though  distinctly  differ- 
ent in  part  of  its  operation  from  similar  awards  for  tbe  bestspeciniea 
of  any  art,  owes  its  efficacy  to  the  same  principles.  It  is  not  the  n- 
lue  of  the  prize,  but  the  value  of  the  opinion,  which  causes  the  inreo- 
tor  to  submit  his  designs  for  examination.  This  consideration  of  in* 
ventions  forms  part  of  the  everyday  business  of  the  Institute.  For- 
merly it  was  done  by  the  Committee  on  Inventions,  and  now  by  the 
Committee  on  Science  and  the  Arts,  formed  by  the  voluntary  associ- 
ation of  the  members  of  the  Institute.  The  time  and  capital  vhicb 
have  been  saved  to  projectors,  and  to  those  who  furnish  them  with 
means,  through  this  Committee,  are  not  the  least  important  of  its  re- 
sults. Men  who  were  flattered  at  home  with  the  idea  of  being  Fol- 
tons  and  Watts,  have  found  that,  after  all,  Fultonism  is  not  so  easr 
of  attainment,  and  those  who  were  prepared  to  embark  their  means 
in  schemes,  have  been  saved  both  money  and  chagrin*  OurcounOT' 
nien  are  yet  favored,  occasionally,  with  the  noml  and  astounding 
sight  of  vessels  torn  to  pieces  by  the  destructive  agency  of  gonpo^- 
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der,  fired  by  the  also  novel  method  of  a  wire,  heated  by  means  of  a 
distant  galvanic  battery — and  all  at  the  expense  of  the  United  States. 
With  the  explosion  of  unexplodable  boilers,  or  of  some  old  fashioned 
way  of  preventing  this  catastrophe.  These  things  merely  indicate, 
perhaps,  a  plethora  in  the  National  Treasury,  or,  perhaps,  that  all 
knowledge  is  not  given  instanter,  upon  being  elected  even  to  high  po- 
litical stations.  But,  seriously,  the  award  of  the  Scott's  legacy  medal 
and  premiiuns,  which  our  City  Councils  have  delegated  to  the  Frank- 
lin Institute,  is  the  source  of  much  usefulness,  and,  coupled  with  the 
opinions  given  by  the  practical  and  scientific  men  who  are  united  in 
the  Committee  of  Science  and  the  Arts,  has  worked  good  to  the  arts, 
their  cultivators,  and  their  patrons. 

In  nearly  all  the  institutions  abroad  to  which  I  have  referred,  the 
publication  of  a  journal   in  which  to  record  inventions  and  im- 
provements in  the  arts,  and  discoveries  in  the  sciences  which  bear 
upon  them,  is  regarded  as  of  high  importance.     It  is  obvious,  indeed, 
that  this  is  the  only  effectual  mode  of  diffusing  a  knowledge  of  im- 
provement over  a  wide  space.    In  days  gone  by,  the  mechanic  of 
Continental  Europe  passed  part  of  his  apprenticeship  in  wandering 
from  place  to  place,  to  practise  his  art,  as  a  means  of  support,  and 
gathering  the  improvements  which  might  have  been  made  in  it,  to 
turn  to  account  on  his  return  home.    Now  the  Journal  brings  to  his 
door  the  improvements  of  the  most  distant  places,  with  all  the  rapidity 
which  steam  navigation  and  railroad  transit  can  give.     There  can  be 
no  doubt  that  of  all  the  means  of  usefulness  of  the  Franklin  Institute, 
the  publication  of  its  monthly  Journal  is  most  widely  operative.    Its 
readers  find  a  chronicle  of  the  ingenuity  of  our  country  in  the  patents 
recorded  in  its  pages,  while  they  find  the  wheat  separated  to  their 
hand  from  the  chaff,  winnowed  by  the  labors  of  one  who  brings 
knowledge  unsurpassed  in  this  department  to  the  execution  of  his 
work.    Copious  extracts  from  foreign  journals  convey  the  improve- 
ments of  Europe  to  our  mechanics  and  manufacturers,  while  original 
articles  from  our  own  mechanics,  engineers,  and  men  of  science,  con- 
tribute their  full  quota  to  the  interest  and  usefulness  of  the  work.     It 
was  early  determined  by  the  Institute  that  such  a  journal  must  be 
maintained,  and  the  present  periodical,  originally  commenced  by  the 
Professor  of  Mechanics,  was  adopted.    The  expensive  nature  of  the 
work,  its  low  price,  and  the  limited  support  which  it  was  likely  for 
many  years  to  receive,  forbade  the  idea  that  it  would  be  a  money- 
making  undertaking;  and  the  Institute  has  been  satisfied  to  support 
it,  as  a  means  of  usefulness,  at  a  small  annual  loss  in  money.    But, 
for  a  feature  characteristic  of  the  enterprizes  of  the  Franklin  Institute, 
there  can  be  no  doubt  that  this  undertaking  would  have  been  onerous. 
Whenever  a  line  of  labor  likely  to  benefit  the  public  has  been  pointed 
out,  and  a  scheme  for  rendering  it  available  has  been  well  matured, 
members  have  been  always,  found  willing  to  devote  their  time  to  its 
successful  execution.    It  is  thus  that  men  engaged  in  laborious  occu- 
pations, in  which  their  time  and  talents  are  money,  have  devoted 
themselves,  day  after  day,  to  labors  enjoined  by  the  Institution,  with- 
out looking  for  any  other  reward  than  that  of  being  useful.    It  is  thus 
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that  the  pages  of  our  Journal  are  supplied  with  ma! 
selected,  (some  requiring  the  labor  of  translation  from  foreign lu- 
guages,)  by  the  generous  labors  of  collaborators,  whoae  zeal  is  tried 
by  the  monthly  repetition  of  its  exercise.  With  all  these  resonnes 
at  conunand,  the  Institute  is  still  obliged  to  look  to  the  benefit  of  this 
work  to  the  mechanic,  as  a  motive  to  support  its  expense,  and  to 
wait,  in  this  as  in  some  other  enterprises,  the  time  when  a  greater  in- 
telligence in  our  country  at  large,  and  increasing  resources,  will  fnUr 
repay  the  pecuniary  outlay  annually  made. 

One  branch  of  the  labors  of  the  members  of  the  Franklin  Institme 
has,  I  beliere,  no  precedent  in  any  similar  institution — ^I  meao  tint 
of  original  investigation  and  research.  The  Institution  thus  aids  to 
advance  as  well  as  to  diffuse  knowledge.  Of  the  experiments  of  the 
Committee  on  Water  Power,  one  of  the  highest  living  authorities  (Mr. 
Rennie)  has  spoken  in  terms  of  the  highest  praise.  The  results  of  the 
experiments  on  the  explosion  of  steam  boilers  have  contributed 
strongly  to  turn  attention  away  from  imaginary  sources  of  danger, 
and  to  fix  them  upon  real  ones.  The  conclusions  from  some  of  the 
more  refined  and  difficult  experiments,  are  quoted  in  quarters  which 
cannot  be  suspected  of  either  local  or  national  partiality.  These  n- 
rious  researches,  together  with  those  on  the  strength  of  mateiiais, 
must  ever  remain  a  monument  of  the  industry  and  zeal  of  the  eailr 
members  of  the  Franklin  Institute.  They  furnish  a  claim  to  pohlic 
favor  and  support  that  no  similar  institution  can  justly  put  forth. 

FroDi  these  extended  schemes,  in  which  the  members  of  the  Fraok* 
lin  Institute  are  only  incidentally  partakers  with  the  public  in  the 
common  good  effected  by  their  instrumentality,  let  us  turn  oar  atten- 
tion to  the  special  means  of  promoting  the  mechanic  arts,  through  the 
intellectual  cultivation  of  those  who  pursue  them.    In  the  infencyof 
science,  every  experiment  led  to  a  discovery,  and  the  art  offered  a 
scarcely  less  fertile  field  than  science  to  their  cultivators.    Nov  dis- 
coveries in  science  and  improvement  in  art,  are  the  result  of  welldi* 
rected  trains  of  observation,  experiment  and  thought.  To  direct  theft, 
the  arts  call  in  the  aid  of  theoretical  science.    Besides  the  geoeial 
cultivation  of  mind  to  be  derived  from  pursuing  any  branch  of  know- 
ledge, in  the  sciences  of  mechanics  and  chemistry  are  to  be  foood 
those  principles  which  alone  are  safe  guides  to  improvement    It  will. 
perhaps,  hardly  be  believed,  but  it  is,  nevertheless,  true,  that  not  teo 
years  since  there  lived  in  our  city  an  ingenious  man,  who  wasted  to 
time  and  substance,  and  the  resources  of  his  family,  in  a  pursuit  after 
the  perpetual  motion.    How  many  such  disastrous  results  are  pre- 
vented from  year  to  year,  by  the  application  of  principles  taught  in 
the  lecture  room,  may  be  inferred  from  the  number  which  reqtiii* 
the  additional  nipping  action  of  the  Committee  on  Science  and  tN 
Arts.    Besides,  the  lectures  upon  mechanics  and  chemistry,  which 
constitute  the  frame-work  of  our  system,  the  fiUing  up  of  arehiteetare^ 
mineralogy,  geology  and  mining,  has  b^n  supplied  by  thevotuntaiy 
contributions  of  members  distinguished  for  their  knowledge,  andior 
their  powers  of  communicating  it;  and  even  kindred  branches  of  o&' 
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tural  history  faaye  been^  from  time  to  time,  furnidhed  from  similar 
sources. 

It  has  always  been  the  liberal  policy  of  the  Franklin  Institute,  while 
retaining  the  control  of  the  institution  where,  from  its  nature,  the 
control  should  be  retained — ^in  the  hands  of  mechanics^—to  call  in  the 
talents  of  other  professions  to  their  aid.  While  by4he  constitution,  two* 
thirds  of  the  Board  of  Managers  must  be  manufacturers  or  mechanics, 
every  citizen  is  free  to  become  a  member.  No  co^>peration  is  spurned ; 
and  in  return,  knowledge,  time,  and  talent,  of  various  kinds,  are  at  the 
disposal  of  the  foster  mother.  This  same  libera)  principle  of  action 
shows  itself  in  the  very  moderate  requital  expected  for  all  the  privi-* 
leges  bestowed,  by  which  membership  in  the  Franklin  Institute  is 
placed  within  the  means  furnished  by  the  deposit  of  one  cent  for  each 
of  the  working  days  of  the  year.  Exdnsiveness  is  absent  from  each 
and  every  department  of  the  Institute,  and  to  a  degree  which,  to 
those  who  believe  such  establishments  are  raised  and  must  be  used 
for  the  benefit  of  certain  cliques,  and  the  propagation  of  certain  indi- 
vidual influences,  is  almost  startling.  What  would  be  thought  of 
raising  a  voluntary  commitjtee  of  the  members  of  an  institution,  the 
annual  contribution  to  which  of  three  dollars  makes  a  member,  to 
consider  important  inventions  and  improvements  in  the  arts.  Such 
a  thing,  the  advocates  of  cliques  would  say,  must  lead  to  confusion. 
A  voluntary  committee  is  wholly  uncontrollable — and  so  it  should  be. 
Just  such  a  committee— just  so  uncontrollable— has  existed  and  flour- 
ished in  the  Franklin  Institute  for  several  years,  every  member  being 
at  liberty  to  join  it  who  is  willing  to  perform  the  labour  required  of 
him.  I  do  not  think  I  overrate  the  importance  of  this  association  of 
members,  when  I  place  it  next  to  the  lectures.  The  library  and  read- 
ing room  are  no  doubt  more  extensively  useful  to  the  members;  but 
the  knowledge  acquired  from  books  and  experience,  which  is  called  in- 
to action  in  such  various  ways,  and  on  so  many  occasions,  in  the  Com- 
mittee on  Science,  and  the  opportunities  for  intellectual  culture  afford- 
ed by  calm  investigation,  by  cool,  but  earnest,  discussion,  and  by  the 
appeal  to  experiment,  are  so  practically  improving  as  to  rank  above 
all  passive  means  of  cultivation. 

Besides  the  Lectures,  the  Library,  and  the  Committee  on  Science, 
the  Monthly  Conversation  Meetings  serve  as  rallying  points — as  op- 
portunities of  giving  instruction  or  of  being  instructed  in  the  scientific 
or  mechanical  novelties  of  the  day.  In  a  large  metropolis  like  Lon- 
don, it  is  always  possible,  during  at  least  a  part  of  the  year,  to  obtain 
materials  for  even  weekly  meetings  of  this  sort.  At  the  Royal  In- 
stitution of  London,  there  is  an  informal  lecture  at  least  once  a  week, 
corresponding  somewhat  to  our  Conversation  Meeting.  If  we  could 
concentrate  here  the  novelties  which  in  our  country  find  vent  through 
various  channels,  we  should  be  able  to  carry  on  these  meetings  with 
more  spirit  than  is  now  done.  In  the  meantime,  they  are  often  both 
agreeable  and  useful,  and,  doubtless,  will  be  kept  up  with  occasiooai 
intervals. 

While  thus  providing  for  the  improvement  of  its  members,  the 
Franklin  Institute  has  not  forgotten  their  families,  their  wives  and 
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daughters,  as  well  as  their  sonS|  wards,  aad  appientices.  When  the 
lectures  of  the  Franklin  Institute  first  commenced,  ladies  were  Dotia 
the  habit  of  attending  lectures — ^in  other  words,  custom  most  uogai- 
lantly  exchided  them  from  opportunities  of  intellectual  amusement 
and  advantage.  The  Institute  has  turned  custpm  out  of  the  doois, 
and  taken  the  ladies  within  them. 

A  series  of  schools  for  youth  at  one  time  entered  into  the  plao  of 
the  institution.  Of  these,  the  drawing  school  alone  is  still  kept  up 
with  an  efficiency  and  advantage  which  command  patronage.  I  have 
very  little  doubt  that  had  not  public  education  taken  the  nevr  positkn 
it  now  occupies  in  our  city,  these  designs  of  the  Institute  woatd  have 
been  extended.  The  sovereign  has  now  awaked  to  the  advantafies 
of  supporting  public  schools  by  public  means,  although  not  yet  A 
prepared  to  push  the  principles  upon  which  they  are  based  to  their 
utmost  limit. 

Among  all  these  means  of  usefulness,  there  is  no  School  of  Com- 
merce and  the  Arts  like  the  Polytechnic  Institution  of  Vienna,  do 
School  of  Arts  and  Trades  like  the  Berlin  Institute,  no  School  of  Arts 
and  Manufactures  like  the  Paris  Institution.  The  establishment  of  a 
School  of  Arts  has  been  a  favourite  project  with  the  Franklin  Institute. 
but  thus  far  has  scarcely  passed  beyond  a  project;  at  one  time  on  the 
point  of  receiving  aid  from  the  Commonwealth,  at  another  almost  pot 
in  operation  by  individual  enterprize.  This  object  requires  meai^ 
and  these  we  have  not  at  our  disposal.  Will  public  opinion  ever  so 
far  ripen  as  to  furnish  these  means?  This  is  an  interesting  inqoii)'. 
I  have  heard  it  remarked  by  more  than  one  person  conversant  with 
the  minutise  of  the  institutions  of  Philadelphia,  that  all  the  enterprizes 
for  the  diffusion  of  knowledge  are  supported  by  a  small  portion  of  oar 
population;  and  yet  they  are  intended  for  the  ultimate  good  of  ff/'. 
and  should  be  supported  by  the  whole  communily.  There  was  do 
doubt  a  time  when  the  idea  of  paying  for  the  support  of  a  fire  depart- 
ment would  have  seemed  preposterous,  and  now  we  quietly  pay  for 
insuring  our  houses,  and  then  in  addition,  a  portion  of  our  taxes  goes 
to  furnish  the  means  and  appliances  for  extinguishing  fires.  What 
would  we  think  now  of  supporting  a  fire  department  entirely  by  vol- 
untary contributions?  So  public  opinion  oscillates  from  one  side  to 
another.  What  is  at  one  time  impossible,  at  another  is  firmly  estab- 
lished as  the  general  usage.  Where  shall  we  draw  the  line  bctveen 
that  which  is  to  be  supported  by  general  assessment,  and  that  by  par- 
ticular contribution  ?  Shall  the  principle  be  thatf  what  is  for  thtgafii 
qfthe  whole^  shall  be  supported  by  the  whole? 

It  has  been  long  established  that  the  poor  must  be  instructed  at  the 
public  expense.  It  is  found  cheaper  to  educate  the  masses  than  to 
pay  for  the  fruits  of  ignorance.  Besides  which,  christian  charity  cares 
for  the  souls  as  well  as  the  bodies  of  men.  But  the  scheme  of  public 
education,  free  to  all,  is,  even  now,  and  in  our  own  country,  very  it»* 
perfectly  understood.  Indeed  it  may  be  doubted  if  the  public  are  yet 
prepared  fully  to  follow  it  to  its  consequences.  We  began,  in  ^^ 
country,  after  the  example  of  the  old  worlds  to  endow  institotioDsfof 
higher  education,  universities  and  colleges.   Then  we  found  thattius 
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was  beginning  to  build  the  bouse  at  the  top.  We  turned  and  estab- 
lished schools,  common  schools,  and  occasionally  a  high  schooL  And 
now  the  foundation  and  superstructure  have  no  connexion.  Is  not 
this  all  wrong? 

If  we  want  precedent  for  a  different  state  of  things  from  the  old 
world,  we  can  find  it,  and  so  be  borne  out  by  experience,  as  far  as 
institutions  trammelled  by  feudalism  can  be  guides  to  us.  The  so- 
called  University  of  France  includes  all  public  instruction  within  its 
organization;  the  highest  and  lowest  are  free ;  why  not  the  middle  ? 
why  not  all? 

But  it  may  be  said  we  agree  that  that  which  shall  benefit  all  shall 
be  supported  by  all.  We  agree  that  education  shall  be  put  upon  a 
truly  republican  basis,  that  all  the  schools,  from  the  lowest  to  the 
highest,  shall  be  supported  from  the  public  purse,  that  a  wider  range 
shall  be  taken  than  now  in  education,  and  yet  the  whole  shall  be  sup- 
ported by  the  public  But  you  go  further,  you  ask  that  institutions 
for  the  benefit  of  certain  classes,  by  name  merchants,  manufacturers 
and  mechanics,  shall  be  supported  or  subsidized  from  the  public 
purse.  These  classes  certainly,  in  my  view,  make  up  no.  small  or 
uiiimportaut  portion  of  our  community.  They  are  surely  not  so  few 
in  numbers,  nor  so  insignificant  in  influence,  that  their  interests  may 
be  overlooked. 

But  I  would  go  beyond  this,  and  include  in  one  wide  system  all 
the  institutions  of  every  name  for  the  promotion  of  knowledge.  It  is 
not  necessary  to  weigh  their  relative  usefulness.  It  would  be  easy 
to  bring  up  an  array  which  would  include  all  classes  of  our  commu- 
nity. The  Mercantile  Library  has  its  objects,  the  Apprentices'  Li- 
brary others ;  the  Philadelphia  Library,  the  Athensum,  the  Philoso- 
phical Society,  the  Academy  of  Natural  Sciences,  the  Philadelphia 
Museum,  the  Athenian  Institute,  and  many  similar  associations,  each 
and  all  have  their  spheres  of  usefubiess.  Take  them  together,  do  not 
their  objects  include  in  their  range  the  interests  of  every  citizen  of 
Philadelphia  ?  Are  they  not  intended  for  the  benefit  of  classes  which 
include  all  ?  Would  not  good  done  to  all  of  them  be  done  to  the  whole 
community  ?  If  not,  let  others  occupy  the  vacant  ground.  Nor  would 
the  difficulty  of  adjusting  claims  be  an  insuperable  one.  For  such  it 
never  has  been  in  any  country  where  such  a  plan  has  been  in  fact 
executed,  and  executed  it  has  been  in  many,  though  not  perhaps  sys- 
tematised.  What,  for  example,  is  the  support  of  the  Polytechnic 
School  of  Vienna,  and  of  its  Conservatory,  from  the  public  purse,  but 
part  of  such  a  scheme?  and  just  such  a  part  as  the  subsidizing  of  the 
Franklin  Institute,  under  its  present  organization  and  management, 
would  be.  What  the  establishment  of  a  Museum  of  Natural  History 
and  of  Coins  and  Antiquities,  but  the  support  of  the  Academy  of 
Natural  Sciences  and  the  Museum?  What  the  support  of  a  Royal 
Library  but  that  of  the  Philadelphia  Library  ?  All  of  these,  or  nearly 
all,  every  where,  are  under  different  boards  of  administration.  The 
scheme  is  not  so  Utopian  as,  at  first  sight,  it  might  appear.  Our 
schools,  colleges,  universities,  institutes,  museums,  academies,  asso- 
ciations, under  whatever  name,  for  the  diffusion  and  advancement  of 
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knowledge,  constitute  an  assemblage  of  objects,  embracing  within  iL« 
scope  all  classes  and  all  interests.  Let  me  commend  to  your  thoudus 
the  idea  of  forming  a  system  from  these  various  parts,  not  oentraM 
but  like  our  own  political  union,  each  independent,  while  all  ait 
united,  a  great  system  of  public  instruction^  worthy  thepatrom 
and  support  of  a  free  and  enlightened  people. 

If  public  opinion  were  once  right  in  regard  to  it,  the  detaikoftb! 
plan  would  present  no  serious  obstacles.  I  have  just  read  that  a  mo- 
nificent  Englishman  has  left  nearly  half  a  million  of  dollars  to  tvo 
institutions  connected  with  the  University  of  Oxford.  Perhaps  libeial 
individuals  among  us  may  one  day  turn  their  attention  to  the  begio* 
ning  of  some  scheme  of  general  secular  instruction,  required  impe- 
riously in  aid  of  moral  and  religious  culture,  by  the  nature  of  oor 
political  institutions.  Without  intelligence,  virtue  is  comparativelT 
powerless ;  without  virtue  and  intelligence,  liberty  degenerates  m 
licentiousness,  independence  into  brutality.  Liberty  and  indepen- 
dence exist  but  in  name.  When  virtue,  liberty  and  independeoa 
fail,  the  commonwealth  which  has  chosen  them  as  her  watchwords. 
and  has  emblazoned  them  with  the  emblems  of  agriculture,  cob- 
merce  and  the  arts  upon  her  arms,  will  cease  to  have  a  being. 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 
Report  on  BabbitVs  Soft  Metal  Boxes. 

The  Committee  on  Bcienoe  and  the  Arte,  constituted  by  the  FnmUin  Inelitole  of  the  ^ 
of  PenniyWania,  for  the  Promotion  of  the  Mechanic  Arte,  ta  whom  waa  nfcmdfcren* 
nation  the  Manner  of  Lining  Boxes  for  Axles,  Gudgeons,  dec  with  8oAMclil,ii«^ 
by  Mr.  Isaac  Babbitt,  of  Boston,  Massachusetts,  REPORT, 

That  they  refer  to  a  former  report,  made  in  September,  1840,  <i»* 
description  of  Mr.  Babbitt's  improvement.  The  favourable  opinwo 
expressed  in  that  report  has  been  confirmed  by  ezperienoe,  apd  the 
superiority  of  the  ^<anti-attrition  metal''  over  common  composiuoDftf 
bearings,  fully  established. 

The  advantages  of  this  application  of  soft  metal  are,  Ist,  grea^ 
increased  durability  of  wearing  surfaces;  2d,  diminished  friction;  ass 
Sd,  reduced  consumption  of  oil ; — ^to  which  might  be  added  the  cod- 
paratively  small  cost  of  both  time  and  money  incident  to  relioio^ 
bearings  when  worn  out. 

Mr.  Babbitt  exhibited  to  the  Committee  some  verysatis&ctorycer* 
tificates  from  companies  and  individuals  who  have  used  his  boff^^ 
attesting  the  saving  of  oil  effected,  and  the  greatly  reduced  wearol 
the  machines,  by  the  substitution  of  the  anti-attrition  for  compoaoon 
or  gun  metal. 

The  Committee  believe  this  invention  to  be  highly  useful  and  im- 
portant, and  therefore  they  recommend  the  award  of  the  Scott's  Lcj- 
acy  Premium  and  Medal  to  the  inventor. 

By  order  of  the  Committee, 
14/4. 1848.  WiuuiAM  Hjuoitok,  Actowr* 
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Heport  on  Nagke^s  Railway  for  Short  Curves. 

The  Committee  on  8dmiee  and  the  Arts  conititnted  by  the  Franklin  Inititute  of  the  State 
of  PenosyWeniay  for  the  promotion  of  the  Mechanic  Arta,  to  whom  waa  referred  for  exami* 
nation  e  plan  of  a  Railway  for  Short  Canrea»  invented  by  Mr.  Henry  M.  Naglee,  Civil 
Engineer,  of  Philadelphia,  PennarWania,  REPORT, 

That  in  Mr.  Naglee's  plan  the  inner  curved  rail  is  formed  of  a 
common  flat  bar  or  edge  rail,  without  a  groove,  while  the  outer  rail 
is  composed  of  cast  iron  segments,  with  a  surface  three  inches  in 
width,  inclined  or  bevelled  inwards  and  downwards,  and  containing 
on  the  outer  edge  a  flat  rim,  raised  one  inch  above  it,  and  two  inches 
wide. 

By  this  arrangement  it  appears  that  the  wheels  are  kept  within  the 
rails  by  their  flanches,  as  in  ordinary  roads.  The  inner  wheels  always 
move  on  their  treads.  As  to  the  outer  ones,  since  by  the  motion  in 
the  curve  the  wheels  are  thrown  towards  the  outer  rail,  the  flanches 
ride  upon  its  bevelled  surface,  and  may  rise  higher  and  higher  upon 
:  it,  until  they  are  checked  in  this  lateral  motion  by  the  rim. 

A  short  curve  of  this  kind  has  been  laid  at  the  Willow  street  dep8t 
5  in  Philadelphia,  and  has  been  seen  by  several  members  of  the  Com- 
mittee in  successful  operation.    Indeed  it  contains  the  essential  condi- 
tion of  success — namely,  that  the  car  is  constrained,  by  the  mechani- 
I  cal  bonds  with  which  it  is  confined,  to  pursue  the  path  marked  out 
for  it.     All  the  other  plans  in  use  for  turning  short  curves  (viz :  Stimp- 
son*s,  Malcom's,  and  the  common  track,)  have  this  indispensable  cha- 
$  racter,  and  with  it  all  succeed,  and  seem  to  operate  almost  equally 
i  welL 

ij      Great  importance,  indeed,  has  been  attached  to  the  device  of  virtu- 
ally increasing  the  diameters  of  the  outer  wheels,  by  making  them 
rest  on  their  flanches,  and  thus  bringing  into  action  what  is  called  the 
,  "conical  principle.**    And  it  is,  certainly,  true  that  if  a  single  pair 
J  of  wheels,  of  diflerent  diameters,  firmly  attached  to  an  axle,  were  to 
I  roll  freely  over  a  plane,  they  would  move  in  a  circular  arc,  the  centre 
of  which  would  be  the  point  in  which  the  line  of  the  axle  produced 
would  meet  the  plane.    But  in  every  practical  case,  there  are  at  least 
\  two  pairs  of  wheels,  attached  to  axles  parallel  to  each  other;  and  the 
\  curves  in  which  they  would  severally  move,  if  alone,  having  different 
'  centres,  cannot  possibly  be  described  at  the  same  time.    Hence  it  is 
evident  that  when  wheels  of  different  diameters  are  attached  to  paral- 
j  lei  axes,  they  cannot  move  at  all,  either  in  straight  or  curved  luies, 
j   without  some  of  them  sliding.    There  may,  certainly,  be  less  sliding 
,   where  curves  are  described,  with  the  outer  wheels  of  greater  diameter; 
,  but  if  any  advantage  be  thus  gained,  it  does  not  seem  to  be  of  much 
practical  value. 

The  most  usual  position  for  railways  of  short  curves  is  in  the  pub- 
lic streets,  where  they  are  used  for  turning  corners,  or  for  leading  into 
depots.  In  such  situations,  it  is  a  matter  of  great  importance  that  the 
curved  ways  should  be  so  constructed  as  not  to  interfere  with  the  safe 
passage  of  common  carriages  and  horses.    One  of  the  conditions  re- 
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quired  for  this  object  is,  that  the  rail  be  placed  as  nearly  as  pos^Ue 
u!poQ  a  level  with  the  street,  and  in  this  case,  when  the  wheel  mov^ 
on  its  tread,  there  must  be  a  grooved  depression  along  the  inside  of 
the  rail,  to  admit  the  flanch.  In  the  plan  under  con8ideratioD,no  sod 
groove  is  admitted,  and  hence  even  the  inner  rail  must  be  sufficient}? 
elevated  to  keep  the  flanch  above  the  pavement  of  the  street.  As  to 
the  outer  rail,  its  elevation  will  be  still  greater,  in  consequenGe  of  its 
bevelled  surface  and  its  raised  rioL 

The  Committee  do  not  feel  called  upon  to  consider  the  much  ag.- 
tated  question  of  the  comparative  merit  and  originality  of  the  M&- 
ent  plans  devised  for  turning  short  curves  on  railroads;  but,  havinf 
presented  whatbelieve  they  to  be  a  candid  and  correct  view  of  the 
construction  and  action  of  that  submitted  to  them^  they  here  close 
their  report.  By  order  of  the  Committee, 

August  Wthi  1842.  William  Hamilton,  Actoary. 


Report  on  HilPs  OccuUator, 

The  Committee  on  Science  and  the  Arts,  constitated  by  Uie  Franklin  Inetitote  of  ihr  Safe 
of  PennsylTtnia,  for  the  promotion  of  the  Mechanic  Aria,  to  whom  was  refared  fivo- 
mination  the  model  of  an  Instrument  for  Calcolating  Occultationi^  invented  by  Bli.^ 
mas  Hill,  of  Cambridge,  Massachusetts,  REPORT, 

That  they  have  examined  the  model  of  Mr.  Thomas  Hill's  Ocean 
tator,  together  with  his  demonstration  of  the  principles  on  which  it  i 
constructed  and  used;  both  of  which  are  entirely  satisfactory,  and 
show  that  by  the  use  of  the  Occultator,  without  a  table  of  logarithiiL' 
and  with  the  elements  given  in  the  Nautical  Almanac,  or  still  rm 
convenient,  with  those  of  Do wnes'  United  States  Almanac,  the  tinic 
of  beginning  and  end  of  an  occultation  or  eclipse  may  be  found  wiiii 
sufficient  accuracy  for  practical  purposes.  The  instrument  must  be 
highly  useful  to  those  who  are  desirous  of  observing  occultatioDs,a!:: 
are  not  familiar  with  the  use  of  logarithms  and  trigonometric  formul:^ 
They  would  nierely  remark  that  instead  of  the.  moon's  true  hojr 
angle  and  declination,  it  would  be  more  precise  to  use  those  of  th^ 
star  in  case  of  occultations.  The  model  and  process  are  founded  on 
true  geometrical  principles,  and  furnish,  in  the  opinion  oftbe^^^ 
mittee,  a  new  application  of  those  principles,  and  an  original  inveo 
tion  of  an  instrument  called  the  Occultator.  They  respectfully  recosi- 
mend  to  the  Committee  on  Science  and  the  Arts  to  advise  the  bestoir- 
ment  of  one  of  the  Scott's  medals  on  its  highly  meritorious  inTeot(^- 

By  order  of  the  Committee, 

October  13M,  1842.  William  HamiltoKj  Actuaiy. 


Seport  on  Frenches  JSpark  Jirrester. 

The  Comnnttee  on  Science  and  the  Arts  constituted  by  the  FrankUn  InrtitalB  of  iki  ^ 
of  Pennsjlyania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  wm  icfrned  fix  ^ 
nation  a  Spark  Arrester  fcr  the  Chimneys  of  Locomotive  Engines,  innoted  lij  Kr*  Bi^ 
ard  French,  of  PhUadelphis,  Pennsylvania,  REPORT, 

That  this  contrivance  for  preventing  the  emission  of  sparks  i^ 
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the  chunnies  of  locomotive  engines,  consists  of  several  broad  hoops  of 
sheet  iron,  in  the  form  of  conical  frustums,  placed  so  as  to  encircle 
each  other,  and  riveted  together  at  the  edges,  so  as  to  form  a  series 
of  concentric  annular  spaces,  and  to  afford  a  large  surface  of  sheet 

iron  within  a  moderate  circumference. 
This  sheet  iron  is  perforated  with  a  great 
number  of  small  holes,  about  one-six- 
teenth of  an  inch  in  diameter,  punched 
inwards  to  prevent  their  clogging  with 
soot,  and  affording  .in  the  aggregate  an 
area  of  opening  several  times  greater 
than  that  of  the  chimney,  which  is  en* 
closed  by  the  sheet  iron  case  tfa»t  carries 
the  spark  arrester. 

If  the  chimney  of  the  engine  be  one 
foot  in  diameter,  the  surrounding  case, 
at  its  widest  part  on  a  level  with  the  top 
of  the  chimney,  may  be  three  feet;  and, 
with  nine  concentric  perforated  hoops, 
each  of  ten  inches  or  a  foot  in  breadth 
or  height,  an  area  of  sheet  iron  for  per- 
foration may  be  obtained  equal  to  fifty 
or  sixty  square  feet,  which  is  an  am- 
ple allowance.  A  central  space,  fif- 
teen inches  in  diameter,  directly  over  the 
top  of  the  chimney,  is  left  open,  for  a 
standing  draught,  and  permits  the  smoke 
to  escape  when  the  engine  is  standing. 
Five  inches  above  the  top  of  the  chimney, 
and  three  inches  below  the  bottom  of  the 
perforated  hoops,  a  circular  plate  of  iron,  nineteen  inches  in  diameter, 
is  placed  horizontally,  which  prevents  the  sparks,  when  driven  up- 
wards by  the  blast,  from  escaping  through  the  open  space  in  the  cen- 
tre of  the  top  of  the  case — which  arrangements  will  more  fully  appear 
by  inspecting  the  above  diagram.  The  circular  chamber  between 
the  chimney  and  the  external  case,  forms  a  receptacle  for  containing 
the  sparks;  out  of  which  they  pass  through  an  opening  made  for  the 
purpose.  The  flat  plate  above  the  top  of  the  chimney,  prevents  the 
direct  action  of  the  blast  against  the  perforated  iron,  and  reflects  a 
large  part  of  the  sparks  and  cinders,  so  that  they  fail  into  the  recepta- 
cle by  rebounding  from  the  plate. 

The  best  test  of  the  utility  and  efficiency  of  a  spark  arrester,  is  long- 
continued  experience.  Mr.  French's  contrivance  has  been  in  daily 
use  upon  the  Philadelphia,  Oermantown,  and  Norristown  Railroad, 
for  nearly  a  year,  on  three  of  the  locomotives,  and  has  given  great 
satisfaction  in  arresting  the  sparks  without  stopping  the  draught, 
being  found  much  superior  to  several  others  that  have  been  tried,  the 
fuel  used  being  pine  wood.  When  the  engine  is  running  with  the 
fire  box  full,  no  sparks  are  seen;  when  fuel  is  added,  a  few  may  es- 
cape, and  when  near  the  end  of  a  trip,  a  few  brands  only  remain  on  the 
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grate  bars,  the  most  sparks  find  their  way  out,  bat  they  are  so  smaD 
as  not  to  cause  danger.  Although  more  or  less  dust  escapes  with  the 
smoke,  there  is  nothing  which  burns  the  clothes  of  either  the  ooodoe- 
tors  or  passengers. 

The  present  spark  arresters  have  five  hoops,  with  about  forty  feet 
of  surface,  and  holes  one-sixteenth  of  an  inch  in  diameter.  It  is 
thought  that  less  dust  will  escape  if  the  surface  is  increased  and  iat 
size  of  the  holes  diminished. 

Those  who  have  traveled  much  on  many  of  our  American  rail- 
roads where  pine  wood  is  burned,  are  aware  of  the  great  anooyaoce 
of  the  sparks,  particularly  in  warm  weather,  when  the  windows  ot 
the  cars  are  open;  and  on  some  lines,  the  engines  are  followed  atDi^tt 
by  a  fiery  trail  of  great  length,  which,  however  beautiful  an  object  to 
the  spectators  at  a  distance,  is  anything  but  agreeable  to  those  vithiii 
its  reach.  Mr.  French's  contrivance  is  one  of  the  best  and  most  dura- 
ble devised  for  abating  this  nuisance;  it  is  not  expensive  to  construct, 
and  is  well  worthy  of  the  consideration  of  gentlemen  interested  in 
railroad  transportation. 

By  order  of  the  Committee, 

September  Sth,  1842.  William  Hamilton,  Actnary. 
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Specifications  of  English  Patents. 


Specification  of  the  Patent  granted  to  Thomas  Henbt  Russeu.  '.^ 
the  County  of  Stafford^  Iron  Tube  Manufacturery  and  Coasi- 
Lius  Whitehouse,  of  the  same  place,  for  Improvements  in  tk 
Manufacture  of  Welded  Iron  TViiej.— Sealed  March  7, 1S42. 

To  all  to  whom  these  presents  shall  come,  &c.  &c — Our  inventioi: 
relates  to  improvements  in  welding  the  joints,  or  seams,  of  wrousbi 
iron  tubes,  when  made  by  external  pressure,  by  passing  the  iron  in  ^ 
welding  state  between  dies,  or  through  holes;  and  the  improveroeDt; 
consist  of  a  means  of  employing  internal  support,  and  in  such  man- 
ner that  the  instrument  which  gives  the  internal  support  being  iotio- 
duced  into  a  partly  formed  tube,  is  caused  to  pass  with  the  tube 
through  the  dies,  or  holes,  used,  by  which  the  requisite  external  pres- 
sure is  obtained;  and  when  the  weld  is  completed,  the  instruioefii 
used  for  giving  internal  support,  owing  to  its  being  of  small  diamete 
when  compared  with  the  diameter  of  the  finished  tube,  may  readily 
be  withdrawn  by  causing  the  welded  tube  to  be  pressed  into  a  cylin- 
drical form.  And  in  order  that  our  invention  may  be  most  fully  vs^ 
derstood,  and  readily  carried  into  effect,  we  will  proceed  to  desciib^ 
the  accompanying  drawings. 

Description  of  the  Drawings. 

a,  fig.  1,  represents  an  end  view  of  a  skelp  of  iron  turned  into  the 
shape  shown.    This  skelp  being  heated  to  a  light  or  moderate  weki- 
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ing  heat,  is  drawn  through  the  tongs,  i,  fig.  2;  these  tongs  have  a  bell, 
or  enlarged  mouth  opening,  and  the  upper  part  at  c,  is  so  sunk  as  to 
cause  the  turned  skelp  of  iron  to  assume  the  shape  idiown  at  fig. 
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one  edge  of  the  skelp  touching  the  inner  surface  at  the  other  edge  of 
the  skelp,  which  is  caused  to  overlap,  as  is  clearly  shown  at  c/,  and  a 
partial  weld  is  thus  effected.  A  cylindrical  bar,  or  rod,  of  iron,  e,  is 
then  introduced  into  the  interior  of  the  skelp,  or  partly  formed  tube, 
and  the  skelp,  or  partly  formed  tube,  is  to  be  heated  to  a  welding  heat, 
and  then,  by  means  of  a  draw-bench,  the  tube,  with  the  instrument, 
«,  within  it,  is  drawn  through  the  hole  in  the  dies,  or  tongs,  fig.  4,  the 
pressure  being  in  the  direction  of  the  dotted  line,  y^  y^  by  which  the 
metal  of  the  joint,  or  seam,  will  be  pressed  togedier,  and  the  instru- 
ment, e,  which  will  not  have  become  very  highly  heated,  will  be  se- 
curely held  in  the  tube.  The  tube  being  kept  at  a  welding  heat,  is 
turned  round  slightly,  and  again  drawn  through  the  hole  of  the  die, 
or  tongs,  fig.  4.  In  this  instance,  the  principal  pressure  will,  how- 
ever, be  in  the  direction  of  the  dotted  lines,  z,  ^,  in  fig.  5,  and  the 
seam,  or  joint,  will  be  pressed  on  a  Uttle  on  one  side  of  the  central 
line  thereof.  Then  the  tube  is  again  drawn  through  a  hole  in  the 
tongs,  or  dies,  fig.  4,  which  are  caused  to  give  the  principal  pressure 
a  little  on  the  other  side  of  the  central  line  of  the  seam,  or  joint,  as  is 
indicated  by  the  dotted  lines,  or,  or,  fig.  5,  the  tube  being  turned  in 
such  manner  that  the  tongs  may  grasp  it  in  the  positions  indicated  by 
the  dotted  lines,  or,  or,  and  Zj  z,  by  which  means  a  very  effective  lap- 
joint  and  weld  will  be  obtained  to  the  tube.  We  prefer  to  use  three 
pair  of  tongs,  fig.  4,  for  this  purpose,  so  that  the  tongs  used  for  each 
time  of  drawing  may  be  immediately  put  into  water,  and  any  scale 
which  may  adhere  removed.  The  tube  is  then  drawn  through  the 
hole  in  the  die,  or  tongs,  fig.  6,  which  causes  the  tube  to  assume  a 
cylindrical  shape;  and,  owing  to  the  smaller  diameter  of  the  rod,  or 
bar,  e,  it  will  be  immediately  released,  and  may  readily  be  withdrawn 
from  the  welded  tube. 
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We  voold  remark,  that  we  prefer  the  pressing  dies  used  to  be  s 
the  foim  of  tongs,  owing  to  the  cheapness  of  their  oonstmctioD  andtle 
facility  they  oflfer  for  being  cleansed,  by  dipping  them  in  water  afer 
each  time  of  use,  when  the  scale  (if  any  adhere)  may  be  readily  I^ 
moved ;  sach  construction  of  dies  also  allowing  the  wwkmao  to 
change  from  one  size  of  tube  to  another  more  readily.  At  the  saiBe 
time,  we  do  not  confine  ourselves  to  the  use  of  dies  in  the  form  of 
tongs,  as  grooved  rollers  or  other  dies — such,  for  instance,  as  aie  de- 
scribed in  the  specification  of  Cornelius  Whitehouse,  of  the  26th  day 
of  July,  1825 — may  be  used  for  performing  the  welding  process  vhes 
the  internal  support,  «,  has  been  introduced;  but  we  consider hsdl 
dies  in  the  shape  of  tongs  to  be  the  best.  The  workman  in  asiogtk 
tongs  rests  them  against  a  suitable  stop  formed  on  the  draw-beodi. 
and  he  causes  the  parts  of  the  die  to  close  as  the  tube  begins  to  pass 
through  the  die. 

We  would  also  remark,  that  the  dies,  and  the  manner  of  osif 
them,  shown  and  described,  are  very  similar  to  those  now  used  initK 
making  of  welded  iron  tubes,  according  to  the  specification  of  the  for- 
mer patent  granted  to  the  said  Cornelius  Whitehouse,  they  diffehof 
only  in  the  shape  of  the  bell  mouth  given  to  them  respectiyely. 

And  we  would  wish  it  to  be  understood,  that  we  do  not  claim  ^ 
lasing  of  such  dies  when  uncombined  with  the  use  of  an  internal  sup- 
port, e,  similar  to  that  shown  in  the  drawing,  nor  do  we  claim  tiie 
use  of  an  internal  support  when  using  external  pressure  in  wekjio; 
iron  tubes,  unless  the  instrument  for  giving  internal  support  be  sach 
as  to  pass  with  the  tube  through  the  holes,  or  dies,  used,  and  offer  io- 
temal  support  from  end  to  end  of  the  seam,  or  joint,  of  the  tube. 
which  is  to  be  welded ;  the  bar,  or  rod,  e,  being  of  such  diameter,  io 
respect  to  the  tube,  that  on  diaping  the  tube,  the  bar,  or  rod,  e,  sfaaii 
be  released,  as  before  mentioned,  so  as  to  be  readily  withdiavD, 
owing  to  the  smallness  of  the  diameter  when  compared  with  the  tube 
welded  thereon.  It  will,  therefore,  be  seen,  that  the  tube  does  not 
move  or  slide  on  the  bar,  or  rod,  e>  when  the  process  of  weidiog  ^ 
being  performed.  In  order  to  obtain  Ughtness  of  the  instnuneoL  t- 
used  K>r  giving  internal  support,  we  prefer  that  it  riiould  be  hollov, 
and  we  have  used  strong  welded  iron  tubes  for  this  purpose.  1^ 
instrument,  e,  is  longer  than  the  tube  welded  thereon,  and  protroties 
a  short  distance  through  at  each  end ;  and  care  is  to  be  obserred  io 
raising  the  tube  to  a  welding  heat,  that  the  ends  of  the  partly-fonoea 
tube,  and  also  of  the  instrument,  e>  are  to  be  kept  out  of  the  stioDf 
action  of  the  fire,  in  order  to  prevent  those  parts  being  raised  to  > 
welding  heat.  For  this  object  we  have  a  bole  at  the  back  of  the  for- 
nace  for  the  end  of  the  instrument,  e,  to  protrude  through,  and  for  w 
end  of  the  tube  to  enter,  so  that  the  heat  is  applied  to  the  mbe  oDlf? 
and  not  quite  up  to  the  end  thereof;  and  when  the  fire,  or  (nmaee,  ^ 
not  sufficiently  long  to  heat  the  length  of  tube  desired  at  one  ^^ 
then  we  first  make  the  tube  in  the  manner  described  above,  foraptft 
of  the  length  of  the  skelp,  and  when  the  same  has  been  cooled,  ve/** 
sert  the  instrument,  f,  and  finish  the  other  end  of  the  skelp  ^1^\ 
*^elding  heat,  and  drawing  it  in  like  manner  to  the  first  end  ot 
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the  skelp.  The  tube  thus  made  is  subsequently  raised  to  a  bright  red 
heat,  or  a  moderate  welding  heat,  and  is  drawn  through  a  pair  of  dies 
rather  less  than  those  at  fig.  6,  which  slightly  reduces  the  diameter  of 
the  tube,  and  brings  it  to  the  size  desired.  The  tube  is  then  to  be 
straightened  as  heretofore,  and  the  ends  cut  off,  when  the  tube  will  be 
complete.  We  prefer  that  the  instrument,  e,  should  simply  be  straight- 
ened, and  not  cooled  down  between  each  succeeding  tube  in  which  it 
is  used,  it  being  desirable  to  keep  the  instrument,  e,  hot.  We  would 
observe,  that  this  invention  is  particularly  applicable  when  thin  weld- 
ed iron  tubes  are  desired,  such  as  for  the  tubular  flues  of  locomotive, 
or  similar  steam-boilers,  for  which  purpose  we  are  now  using  iron  of 
No.  14,  of  the  wire  gauge,  and  we  are  now  making  such  tubes  from 
one  and  a  half  to  two  inches  diameter;  but  these  dimensions  may  be 
varied.  The  drawings  show  the  size  of  the  bar,  or  rod,  used,  when 
making  tubes  of  two  inch  internal  diameter;  and  it  will  be  evident 
that  the  diameter  of  the  bar,  or  rod,  e,  will  be  varied  according  to  the 
size  to  be  made. 

Having  thus  described  the  nature  of  our  invention,  we  would  wish 
it  to  be  understood  that  we  do  not  confine  ourselves  to  the  various 
details  shown  and  described,  provided  the  peculiar  mode  of  applying 
internal  support,  combined  with  the  welding  of  wrought  iron  tubes 
by  external  pressure,  be  retained,  whereby  a  bar,  or  rod,  e,  though  of 
much  smaller  diameter  than  the  tube  welded  thereon,  is  caused  to  give 
efficient  support  to  the  seam,  or  joint,  of  a  tube,  when  being  welded 
by  external  pressure,  and  whereby  the  bar,  or  rod,e,  is  caused  to  pass 
under  pressure  with  the  tube,  and  be  released  after  the  weld  is  ob- 
tained by  the  subsequent  shaping  of  the  tube,  as  above  described. 

Thomas  Henby  Rvssei.1., 

COBNEUUS  WhITBHOUSE. 

Lond.  Repertory. 


Specification  of  a  Patent  granted  to  John  Gahb,  of  North  Shielcby 
and  Aabon  Ryles,  of  the  same  placCj  for  an  Improved  Mode  qf 
Operating  in  certain  Processes  for  Ornamenting  Glass, — Sealed 
May  9,  1842. 

The  <<  improved  mode"  here  patented  is  stated  to  consist  in  the  ap* 
plication  to  glass  <<of  the  process  usually  called  by  glass-stainers 
printings  with  materials  which  have  not  heretofore  been  used  in  that 
way,  aud  under  circumstances  which  give  great  facility  for,  and  make 
great  improvements  in,  ornamenting  glass." 

First,  as  regards  the  staining  of  glass,  the  improved  mode  of  ope- 
rating is  stated  to  be  as  follows: — ^'^ Instead  of  mixing  the  staining 
materials  now  in  use  for  that  operation,  when  levigated  finely  and 
dried,  with  oil  of  turpentine,  or  other  volatile  oils,  or  water,  as  usual, 
we  mix  them  with  boiled  linseed,  or  other  oil,  such  as  is  now  used  to 
mix  with  enamel  colors,  when  printed  on  glass;  and  instead  of  float- 
ing the  staining  materials  over  the  glass  in  a  liquid  state,  as  is  now 
practised,  we  print  them  on,  or  transfer  them  as  impressions  from, 
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metal  plateB,  in  the  manner  now  adopted  in  the  (^tation  of  printin; 
enamel  colors,  and  proceed,  after  the  material  transferred  has  beei 
well  dried,  to  fire  it  for  the  color  required,  in  the  usual  way.  When 
we  operate  with  the  same  staining  Buiterials,  so  mixed  with  <d  as 
aforesaid,  on  what  is  called  pot  metal,  or  on  pieces  of  glass  whidi  are 
what  is  called  ^flashed,'  opaque  and  transparent  shades-  are  produced, 
leaving  the  surface  of  the  glass  quite  smooth,  and  not  saised  in  those 
parts,  as  in  the  common  mode  of  applyuig  bcdy  color  £»r  the  purpose 
of  shading.^' 

Second,  as  regards  the  operation  of  what  i» called  siopping-ouljibB 
patentees  give  the  following  directions: — ^We  also  mix  the  material 
used  for  that  purpose  into  a  composition  with  boiled  oil,  as  aforesaid, 
and  tranrfer  printed  impressions  on  to  the  glass  with  it,  as  before  ex- 
plained, covering  such  parts  as  are  not  to-  be  acted  xipon,  and  can 
then  float  over  the  whole  surface,  including  the  parts  so  stopped  oat, 
with  liquid  staining  composition,  and  fire  it  as  usual,  to  produce  d» 
stain;  ailer  which,  the  glass  being  cleaned,  the  pattern  so  printed  oo 
it  in  stopping-ont  materials,  is  exhibited  in  the  original  color  of  the 
glass,  ana  quite  distinct  from  the  stained  ground;  or  a  printed  impres- 
sion being  transferred  to  the  glass  in  stopping-out  materials,  as  af<»e- 
said,  the  remainder  of  the  ground  may  be  obscured,  as  it  is  called,  ia 
the  usual  manner — thus  producing  transparent  patterns  on  obscmei 
grounds.'' 

Third,  as  regards  the  operation  of  what  is  called  obscuring  glass, 
the  patentees  say: — ^< We  also  mix  the  materials  which  are  used  to 
produce  this  effect  with  boiled  oil,  and  transfer  impressions  from  en- 
graved metal  plates  on  to  the  glass.;  this  produces  obscured  patterns 
on  transparent  grounds.  Now,  whereas,  it  is  evident  that  in  all  pro- 
cesses for  ornamenting  glass,  by  staining,  stopping-out,  or  ob^Mir- 
ing,  the  means  we  have  discovered  of  mixing  the  staining,  the  stop- 
ping-out, and  the  c^scuring  materials,  with  boiled  linseed  oil,  so  as 
to  enable  us  to  print  with  the  composition  from  copper,  or  other  en- 
graved metal  plates,  gives  us  the  power  of  greatly  improving,  perfect- 
ing, diversifying,  and  multiplying,  the  combinations  of  patterns, 
grounds,  and  devices — ^while  it  does  not  deprive  us  of  the  aid  of  ena- 
mel colors  to  add  to  that  diversity  as  usual.'' 

The  claim  is  to  the  use  in  those  processes  for  ornamenting  glass, 
where  staining,  stopping-out,  or  obscuring  materials,  are  employed; 
of  1st,  the  mode  before  described  of  transferring  the  said  materials  in 
the  form  of  impressions  from  engraved  plates  of  metal  on  to  the  glass, 
in  the  same  manner  as  now  practised  in  printing  in  enamel  on  giass 
namely,  by  mixing  the  said  materials  with  boiled  linseed  or  other  oil, 
and  2nd,  of  the  application  of  the  staining  material,  so  mixed  with  oil, 
to  pot  metal  or  to  flashed  glass  generally.  The  patentees  add,  that 
by  **the  said  improved  mode  of  operating  with  the  said  materials,  we 
are  enabled  greatly  to  improve,  perfect,  render  more  exact,  diversify, 
and  multiply  the  combinations  of  patterns,  grounds,  and  devices  for 
ornamenting  such  glass  as  aforesaid,  and  to  produce  the  same,  so  or- 
namented, at  a  cheaper  rate.''  Mech.  M*r. 
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Specification  of  the  Patent  granted  to  Golds  wortht  Gurnst,  Esq.f 
Budcj  Cornwall^  for  certain  Improvements  in  the  Production 
and  Diffusion  of  Light. 

My  invention  relates,  first,  to  a  mode  of  improving  the  illuminating 
powers  of  coal  gas,  by  subjecting  it  to  the  chemical  action  of  certain 
substances  hereafter  mentioned,  in  its  passage  from  the  gas  main  to 
the  burners. 

Secondly,  my  invention  relates  to  a  mode  of  applying  reflectors, 
whereby  the  light  produced  may  be  more  beneficially  dmused,  and^ 
in  conjunction  with  the  use  of  such  reflectors,  the  application  of  cer- 
tain glass  refractors  of  light. 

Thirdly,  my  invention  relates  to  the  application  of  gas-burners 
made  of  concentric  rings  of  tubing,  perforated  on  the  upper  surfaces, 
for  the  passage  of  gas,  when  such  burners  are  used  in  combination 
with  glass  chimnies,  for  lighting  apartments  and  other  places;  and, 

Fourthly,  my  invention  relates  to  a  mode  of  applying  conical  glass 
chimnies  to  lamps,  in  order  to  keep  the  flames  thereof  quiet,  and  most 
beneficially  to  supply  them  with  air.    And  in  order  that  my  inven* 
tion  may  be  most  fully  understood,  and  readily  carried  into  efiiect,  I 
will  proceed  to  describe  the  means  pursued  by  me  in  carrying  out  my 
invention.    It  is  well  known  that  the  use  of  gas  as  a  means  of  light* 
ing  rooms  and  internal  parts  of  buildings,  is  comparatively  little  re- 
sorted to,  owing  to  ofiensive  smell,  its  great  heat,  and  other  objec- 
tions arising  from  other  causes.    Now  the  first  part  of  my  invention 
has  for  its  object  the  submitting  of  gas,  in  its  passage  from  the  supply- 
main  to  the  burner,  or  burners,  to  the  chemical  action  of  certain  mat- 
ters hereafter  mentioned,  whereby  gas  will  not  only  be  greatly  im- 
proved in  its  illuminative  powers,  but,  at  the  same  time,  the  heat  of 
the  burning  gas  will  be  reduced,  and  its  use  in  rooms  and  apartments 
rendered  inoflensivc.    The  materials  I  employ  for  this  purpose  are 
muriate  of  zinc,  sub-acetate  of  lead,  chloride  of  baryta,  and  sulphate 
of  manganese ;  and  these  materials  are  to  be  used  either  dry  or  slightly 
moistened,  in  similar  vessels  to  what  are  used  in  purifying  gas  by 
what  is  called  the  dry-lime  process,  by  which  the  gas  in  its  passage 
through  the  vessel  is  caused  to  pass  in  contact  with  as  extensive  a 
surface  of  the  materials  used  as  possible.    And  the  object  of  the  in- 
vention is  to  give  to  the  consumer  the  opportunity  of  heating  the  gas 
to  be  consumed  by  him  according  to  my  invention,  after  it  has  passed 
through  the  ordinary  processes  of  the  gas-works;  and  for  this  purpose 
I  apply  a  vessel  of  the  description  above  mentioned  to  the  gas  supply- 
pipe,  by  which  the  gas  in  passing  from  the  gas-main  of  the  gas  com- 
pany, may  pass  amongst,  and  be  chemically  acted  on  by,  the  matters 
above  mentioned,  or  some  of  them,  before  coming  to  the  burner  or 
burners.    The  most  important  of  the  above-mentioned  materials  is 
the  muriate  of  zinc,  and  the  use  of  that  material  alone  will  be  found 
of  great  benefit;  but  I  prefer  to  use  therewith  a  mixture  of  the  other 
matters  above  mentioned,  and  the  mixture  I  have  found  best  for  the 
purpose  is  as  follows: — 5  parts  muriate  of  zinc;  2  parts  sub-acetate  of 
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lead;  2  parts  chloride  of  baryta ;  4  parts  sulphate  of  mangaDese.  Aod 
I  have  found  that  about  6  lbs.  of  the  mixture,  placed  in  a  vessel  of 
the  description  above  mentioned,  (and  which  is  well  known,)  aod  of 
about  the  following  dimensions:  2  feet  6  inches  lougy  1  foot  6  inches 
wide,  and  1  foot  deep,  to  a  supply-pipe  of  three-quarters  of  an  iKh 
internal  diameter,  and  in  proportion  for  larger  or  less  supply-pipes, 
fully  answers  the  purpose ;  and  when  in  constant  use,  the  materials 
above  mentioned  should  be  changed  about  every  three  or  four  weeh 
I  would  remark,  that  although  I  prefer  the  above  described  means 
of  applying  the  above-mentioned  materials,  I  do  not  confine  mpelf 
thereto^  so^long  as  the  means  resorted  to  are  such  as  to  bring  the  gis 
in  contact  with  muriate  of  zinc,  with  or  without  other  suitable  mat- 
ters, in  the  passage  of  the  gas  from  the  gas-main  to  the  burner,  or 
burners. 

GOLDSWORTHT  GlTRKEY. 

Mimiig  JoBE. 


l^ecijication  of  a  Patent  granted  to  Robebt.Stiblikg  NEWAU,q^ 
the  County  of  Durham^  for  Improvements  in  the  Mantifatiifft 
of  Flat  ^ancb.— Enrolled  May  16, 1842. 

The  improvements  of  the  present  patentee  consist  in  naanufactonng 
the  flat  bands  used  in  mining  operations,  and  for  driving  machinm, 
exclusively  of  iron  or  other  metals.    Three  processes  are  describei 
According  to  the  Jirst^  a  flat  band  is  manufactured,  by  subjecting  a 
piece  of  iron,  or  other  metal,  of  good  quality — preferring  that  known 
as  the  best  charcoal  iron,  manufactured  in  the  usual  way  by  rolling— 
to  a  process  of  drawing  through  rectangular  orifices,  or  dies  of  bar- 
dene^  steel,  in  the  same  manner  as  in  the  ordinary  and  well  knoirn 
operations  of  tube  or  wire  drawing.    The  patentee  considers  it  to  be 
of  importance  that  the  piece  of  metal  to  be  operated  upon  should  be 
drawn  through  the  die,  in  a  straight  line  at  right  angles  to  its  edge; 
and  as  it  is  diflicult  to  roll  iron  beyond  a  certain  length,  he  suggests 
that  it  may  be  found  convenient  to  draw  it  in  a  hot  state  through  dies. 
Again,  as  in  the  process  of  drawing,  the  metal  becomes  hardened,  the 
patentee  directs  that  (if  necessary)  it  should  be  aimealed,  by  heating  it 
in  a  furnace;  and  after  the  oxide  has  been  removed  from  it,  by  means 
of  diluted  sulphuric  acid,  that  the  process  of  drawing  should  be  re- 
peated when  cold.     When  a  band  of  considerable  length  is  required 
it  may  be  necessary  to  unite  two  or  more  bands  together.     Various 
methods  of  effecting  this  junction  are  pointed  out  and  illustrated  bf 
drawings.     Scarfing  the  ends,  and  riveting,  are  considered  to  be  mucb 
preferable  to  welding  or  brazing,  as  the  operation  <^  hammering  in 
welding  gives  a  brittleness  to  the  metal,  which  no  subsequent  pro- 
cess of  annealing  can  remove,  so  as  to  give  the  hammered  part  the 
same  strength  Which  it  had  before;  and  in  brazing,  the  union  of  tbe 
two  metals  is  not  such  as  can  be  trusted  to.    These  bands,  when  of 
iron,  may  vary  in  thickness  from  one-twentieth  to  one-fourth  of  an 
inch,  and  in  breadth  according  to  the  strength  required.    Flat  bands, 
manufactured  in  the  way  described,  are  stated  to  possess  greater 
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strength  and  durability  than  those  of  hemp,  or  any  similar  material 
of  the  same  weight;  and  if  extreme  lightness,  with  the  greatest  degree 
of  strength,  be  reqnired,  steel  may  be  used  instead  of  iron.  In  some 
situations,  where  the  iron  becomes  rapidly  corroded,  the  bands  may 
be  made  of  copper,  instead  of  iron  or  steel. 

The  patentee's  second  improvement  consists  in  manufacturing  flat 
bands  of  a  combination  of  narrow  bands,  or  strips,  of  iron,  or  other 
metal;  which  bands,  for  some  purposes,  particularly  in  deep  mines, 
possess  advantages  over  the  flat  bands  before  described,  on  account 
of  the  greater  security  against  accident  or  sudden  breaking  which 
such  a  combination  presents.  The  strips  of  metal  are  arranged  side 
by  side,  and  fastened  to  cross  pieces.  Metal  drawn  through  dies,  as 
before  described,  is  used,  or  metal  rolled  in  strips,  taking  care  to  se- 
lect such  as  are  straight  and  free  from  flaws,  and,  if  necessary,  to  cut 
their  edges  true  and  parallel,  which  may  be  done  by  circular  shears. 
The  pieces  of  which  the  flat  band  is  to  be  composed,  are  laid  side  by 
side,  and  kept  in  a  state  of  equal  tension  by  weights  acting  over  pul- 
leys, while  the  cross  pieces  are  riveted  on,  and  jointed  at  the  end  by 
a  butt,  or  by  an  overlap  joint.  The  cross  pieces  may  be  from  eighteen 
inches  to  five  feet  apart;  the  breadth  and  thickness  of  the  component 
pieces  of  the  band  varying  according  to  circumstances. 

The  third  improvement  consists  in  fonning  a  flat  band  by  weaving 
narrow  strips,  or  wires,  of  metal,  in  a  loom,  the  strips,  or  wires,  which 
constitute  the  warp,  being  wound  on  separate  bobbins,  and  kept  at  a 
uniform  tension  during  the  operation  of  weaving.  It  is  stated  to  be, 
in  most  cases,  advisable  to  have  the  wire  used  as  the  weft  of  smaller 
size  than  that  used  as  the  warp.  Mech.  Mas. 


27ie  Hot-blast  Patent. 

This  patent  expired  on  the  11th  of  September  for  England,  and  on 

the  1st  of  October  for  Scotland,  and  has  proved  one  out  of  the  few 

which  are  eminently  successful  to  the  inventor.    Besides  being  of 

great  national  benefit,  it  has  realized  a  sum  of  not  less  than  j61  50,000 

to  the  patentees,  and  has  placed  John  Beaumont  Neilson  high  in  the 

ranks  of  the  benefactors  of,  not  his  country  alone,  but  of  mankind — 

iron  being  the  most  useful  of  the  metals,  and  its  cheap  production  of 

immense  importance  in  arts  and  manu&ctures,  on  which  the  conve* 

niencies  and  comforts  of  life  depend.    In  no  ^small  degree  has  the 

economising  that  valuable  mineral,  coal,  been  promoted   by  this 

discovery;  where  formerly  nine  tons  were  required  in  Scotland  to 

make  one  ton  of  pig-iron,  it  is  now 'done  by  two  and  a  half  tons,  or 

less,  and  inferior  descriptions  of  both  coal  and  ore  may  be  used,  which 

before  could  not  be  applied;  and  from  this  cause  a  prejudice  has 

arisen  against  iron  made  with  hot  air,  which  should  rather  be  attri* 

buted  to  those  ores  and  coals  which  produce  weak  iron,  than  to  heated 

air,  which,  with  proper  materials,  makes  as  strong,  and  even  stronger, 

iron  than  cold  air;  even  the  most  prejudiced  admit  this  fact  in  the 

case  of  iron  made  with  anthracite  coal.    The  experiments  of  Messis. 


406      Practical  and  Theoretical  Mechanics  and  Chemistry. 

Hodgkinson  and  Fairbairn,  made  under  the  direction  of  the  Britidi  As- 
aociation,  show  this  fact  in  iron  from  the  clay  ironstones,  and  also  the 
red  ores.  It  would  only  be  common  justice  that  some  national  tes- 
timonial should  be  awarded  to  Mr.  Neilson^and  it  is  hoped  that  sonie 
influential  party  will  take  the  lead  in  perpetuating  the  name  of  a 
benefactor  who  may  be  classed  with  Arkwright  and  Watt  in  the 
mighty  effects  of  his  discovery.  mibIds  i«if* 
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rom  THi  JoviivAi  ot  thb  tkakklik  nrsTiTUTx. 

Kalsomine  Paint. 

In  answer  to  the  many  applications  as  to  the  <<  material"  and«me- 
rits"  of  the  Patent  Kalsomine  Paint,  now  working  so  extensively  into 
notice,  I  avail  myself  of  information  derived  from  practical  men  in 
this  city,  together  with  the  result  of  my  own  personal  observatioos^ 
to  give  some  few  ideas  on  the  subject. 

I  find,  by  test,  that  the  ingredients  of  which  this  paint  is  composed 
are,  in  the  first  place,  removable  by  water,  after  their  application,  bat 
become  permanently  fixed  by  a  subsequent  operation — an  advantage 
to  the  painter,  as  thereby  he  has  an  entire  command  over  the  mate- 
rial he  is  using;  he  can  apply  as  much  as  is  required  to  a  wall,  or 
other  surface;  if  necessary,  can  remove  a  part,  and  when  the  whole 
is  covered  to  his  satisfaction,  he  renders  it  insoluble  by  the  applica- 
tion of  a  « fixing  solution,''  which,  combining  with  the  paint  applied, 
fixes  it  on  the  wall,  or  surface,  painted.    This  is  an  advantage  hitherto 
unattempted  in  any  system  of  house-painting,  places  the  art  of  layio; 
and  blending  colors  entirely  in  the  painter's  power,  and  enables  him 
to  use  pigments  which  are  more  solid  than  those  now  in  use,  but 
which  cannot  be  mixed  in  oil.  From  the  nature  of  the  kalsomine  mate- 
rial, it  must  offer  every  resistance  to  the  action  of  atmospheric  agents,  a 
property  of  the  utmost  weight  We  all  know  the  uncertainty  of  many 
of  the  more  delicate  tints  used  for  interior  house-painting,  either  in 
oil  or  spirit,  bearing  the  action  of  the  light,  and  the  atmosphere,  even 
for  a  short  time,  either  flying  off  or  turning  darker.    Not  so,  ho  wev^, 
with  the  kalsomine  colors.    These  destructive  agents  do  not  appeu 
to  affect  them,  judging  from  specimens  of  painting  executed  some 
time  since.    In  support  of  what  I  say,  the  uniform  and  fresh  appear- 
ance of  the  delicately  tinted  pearl  panels  at  the  Depdt  in  Broadway, 
is  a  case  iu  point;  these,  to  my  knowledge,  have  been  painted  eighteen 
months,  and  as  yet  no  visible  change  has  taken  place.     An  eminent 
lecturer  on  chemistry,  in  this  city,  agrees  with  me  on  this  head;  on 
chemical  principles  he  says  that  kalsomine  paint  is  indestnictibie. 
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Kalsomine  is  made  of  various  tints.  From  samples  of  these  colors 
now  before  me,  I  find  that  No.  1  is  a  pure  white  pigment,  to  be  used 
either  alone  or  as  a  ''base/'  after  the  manner  of  white  lead,  in  oil 
paints;  the  numbers  following,  from  2  to  12,  are  colors  for  painting 
the  white,  all  being  of  exceeding  brightness,  and  withal  soft  and 
agreeable  to  the  eye.  These  are  mixed  for  use  according  to  very  sim- 
ple instructions,  given  to  purchasers  by  the  patentee. 

In  reference  to  the  material  used  in  the  finishing  process,  by  which 
the  paint  is  rendered  fixed,  and,  consequently,  capable  of  being  wash- 
ed; this  is  done  by  the  application  of  what  the  inventors  call  a  ''fix- 
ing solution."  By  analysis,  I  am  unable  to  my  satisfaction  to  detect 
all  the  component  parts  of  this  solution,  but  since  the  material  and 
peculiar  method  of  working  kalsomine,  is  protected  by  patent,the  pub- 
lication of  what  I  know  on  the  subject  would  answer  no  useful  end. 
I  can  only  say  that  it  answers  the  purpose  intended. 

The  merits  of  kalsomine  painting,  compared  relatively  with  the  or- 
dinary mode  of  interior  painting,  in  lead,  oil,  quips,  (&c.,  I  should  say 
from  my  knowledge  of  both,  as  far  as  I  can  judge,  may  be  reduced  to 
this — ^from  resistance  of  kalsomic  paint  to  atmospheric  agents,  the 
color  neither  flies  off  nor  becomes  darker,  which  cannot  be  said  in 
favor  of  paint  in  oil  or  flatting.  Kalsomine  paint  is  also  more  lumi- 
nous and  agreeable  to  the  eye ;  all  the  surfaces  I  have  seen  painted 
with  it  are,  certainly,  brighter,  and  at  the  same  time  mellower,  than 
anything  in  '< flatting"  or  otherwise.  It  has  a  warmth  and  glow  pe- 
culiar to  itself,  diffusing  and  softening  light,  and  materially  lighting 
up  rooms  comparatively  dark.  Being  free  from  smell,  from  its  na- 
ture incapable  of  injurious  effect  upon  health,  and  drying  in  one-sixth 
of  the  time  of  ordinary  paint,  it  is  peculiarly  advantageous  and  avail- 
able to  families  to  whom  it  would  be  inconvenient  to  leave  their 
dwellings  while  painting.  I  have  myself  slept  in  a  room  painted 
during  the  day,  and  should  not  have  remarked  that  it  was  fresh  but 
for  the  glow  I  have  already  spoken  of. 

In  well  kept  rooms  I  believe  that  kalsomine  paint  will  stand  in  the 
ratio  of  three  to  one,  compared  with  the  old  system,  in  permanence  of 
color.  Time  will  attest  what  I  say,  or,  with  others,  I  am  sadly  in  er- 
ror in  my  judgment. 

If  I  am  asked  whether  kalsomine  painting  is  cheaper  than  that  done 
by  the  old  method,  I  answer — ^the  first  cost  is  below  that  of  the  old 
method.  Painters  in  this  city,  whose  work  they  will  warrant  to  an- 
swer the  end  promised — ^to  be  guaranteed  by  the  patentee — offer  to 
paint  for  me,  on  plain  surfaces,  for  fifteen  per  cent,  less  than  they 
would  do  the  same  in  oil  or  flatting.    It  is,  therefore,  cheaper,  and 


408      Practical  and  TTtearetical  Meehamcs  and  Chemitiry. 

even  at  the  same  price,  it  is  cheaper,  if  what  I  bave  already  asseited 
is  correct,  being,  from  its  nature,  more  permanent. 

Many  other  points  might  be  adduced  in  favor  of  kalsomine  paim. 
which  are  obvious  from  what  I  have  already  said,  but^  per  ooutnL,  it 
has  its  disadvantages  when  compared  with  white  lead  in  oiL  From 
the  exceeding  brightness  and  delicacy  of  its  tints,  it  is  soiled  more 
readily,  and,  therefore,  for  many  parts  of  interior  house-painting,  it  is 
exceptionable.  The  idea  of  introducing  ksilsomine  paint  to  sapersetk 
entirely  the  use  of  white  lead  in  oil  for  house-painting,  is  ridicaloDS) 
if  such  was  ever  the  intention  of  the  patentees.  Kalsomine  paint  has 
been  washed  in  my  presence,  and  in  some  cases  I  doubt  not  that 
washing  carefully  improves  it;  but  whether,  if  introduced  into  the  cu- 
linary department  and  the  like  places,  it  would  stand  the  operatioDs 
of  careless  servants,  without  being  more  impaired  than  the  white  lead 
in  oil,  I  leave  for  others  to  prove.  I  should  not  recommend  it  toi 
such  work. 

The  foregoing  remarks,  the  result  of  actual  experiment,  enquirr, 
and  observation,  are  offered,  believing  that  they  will  be  acceptable 
to  many  individuals,  if  they  have  found  the  same  difficulty  with  my- 
self in  obtaining  correct  intbrmation. 

In  conclusion,  if  we  can  get  our  houses  painted  cheaper,  to  look  as 
well  and  to  last  as  long,  to  be  applied  quicker,  and  without  the  dis- 
agreeable effluvia  attending  the  use  of  white  lead,  oil,  and  turpentine, 
then  is  kalsomine  pamt  preferable,  and  a  benefit  to  the  public.  The 
material  may  be  depended  on,  and  all  that  is  to  be  feared  is  its  inju- 
dicious application.  \V. 

New  Ydrk,  October,  1842. 


rOB  THX  JOUBHAL  OF  TBI  TBAJTELnr  UrSTITVTX. 

To  THE  GOMMITTEB  ON  PUBLICATION: 

Oentlemen: — I  am  uncertain  whether  you  may  not  deem  the  fol- 
lowing remarks  out  of  place  in  the  Journal,  as  they  may  be  supposed 
more  nearly  related  to  the  subject  of  natural  history  than  to  those  to 
which  your  publication  is  more  immediately  devoted. 

Very  respectfully, 

Thos.  Cwba5k. 

New  York,  September  20, 1842. 

7%e  Ingenuity  of  Spiders. 

The  mechanical  resources  of  the  lower  animals  have  often  excited 
admiration,  and  though  no  comprehensive  and  systematic  series  oi 
observations  have  yet  been  made  upon  them,  the  time  is,  I  believe, 
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not  distant  when  the  task  will  be  undertaken — ^perhaps  within  the 
next  century.  But  whenever  and  by  whomsoever  accomplished^  the 
mechanism  of  animals  will  then  form  the  subject  of  one  of  the  most 
interesting  and  us^ul  volumes  in  the  archives  of  man. 

,  Among  insects,  spiders  have  repeatedly  been  observed  to  modify 
and  change  their  contrivances  for  ensnaring  their  prey.  Those  (hat 
live  in  fields  and  gardens  often  fabricate  their  webs  or  nets  vertically. 
This  sometimes  occurs  in  locations  where  there  is  no  object  sufficiently 
near  to  which  the  lower  edge  or  extremity  of  the  web  can  properly 
be  braced;  and  unless  this  be  done,  light  pufis  or  breezes  of  wind  are 
apt  to  blow  it  into  an  entangled  mass.  Instead  of  being  spread  out, 
like  the  sail  of  a  ship,  to  the  wind,  it  would  become  clewed  over  the 
upper  line,  or  edge,  like  a  sail  when  furled  up.  Now  how  would  a 
human  engineer  act  under  similar  circumstances?  But  ere  the  reader 
begins  to  reflect,  he  should  bear  in  mind  that  it  would  not  do  to  brace 
the  web  by  running  rigging  from  it  to  some  Jixed  or  immovable  ob- 
ject below — ^by  no  means; — ^for  were  this  done,  it  could  not  yield  to 
impulses  of  wind ;  the  rigging  would  be  snapped  by  the  first  blast, 
and  the  whole  structure  probably  destroyed. 

Whatever  contrivances  human  sagacity  might  suggest,  they  could 
hardly  excel  those  which  these  despised  engineers  sometimes  adopt. 
Having  formed  a  web,  under  circumstances  similar  to  those  to  which 
we  have  referred,  a  spider  has  been  known  to  descend  from  it  to  the 
ground  by  means  of  a  thread  spun  for  the  purpose,  and  after  selecting 
a  minute  pebble,  or  piece  of  stone,  has  coiled  the  end  of  the  thread 
round  it.  Having  done  this,  the  ingenious  artist  ascended,  and  fixing 
himself  on  the  lower  part  of  the  web,  hoisted  up  the  pebble  until  it 
swung  several  inches  clear  of  the  ground.  The  cord  to  which  the 
weight  was  suspended  was  then  secured  by  additional  ones,  running 
from  it  to  difierent  parts  of  the  web,  which  thus  acquired  the  requi- 
site tension,  and  was  allowed,  at  the  same  time,  to  yield  to  sudden 
pufis  of  wind  without  danger  of  being  rent  asunder. 

A  similar  instance  came  under  my  notice  a  few  days  ago.  A  large 
spider  bad  constructed  his  web,  in  nearly  a  vertical  position,  about 
six  feet  from  the  ground,  in  a  corner  of  my  yard.  The  upper  edge 
was  formed  by  a  strong  thread,  secured  atone  end  to  a  vine  leaf,  and 
the  other  to  a  clothes  line.  One  part  of  the  lower  edge  was  attadied 
to  a  Persian  sun-flower,  and  another  to  a  trellis  fence,  four  or  five 
feet  distant.  Between  these  there  was  no  object  nearer  than  the 
ground,  to  which  an  additional  brace  line  could  be  carried ;  but  two 
threads,  a  foot  asunder,  descended  from  this  part  of  the  web,  and, 
eight  or  ten  inches  below  it,  were  united  at  a  point.  From  this  point, 
a  single  line,  four  or  five  inches  long,  was  suspended,  and  to  its  lower 
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extremity  was  the  weight,  a  living  one^  viz.  a  worm,  three  inches 
long,  and  one-eighth  of  an  inch  thick.  The  cord  was  fastened  aroid 
the  middle  of  the  victim's  body,  and  as  no  object  was  within  read 
all  its  writhings  and  efforts  to  escape  were  fruitless.Its  weight  answer- 
ed the  same  pm'pose  as  a  piece  of  inanimate  matter,  while  its  sufferiugs 
seemed  not  in  the  least  to  disturb  the  unconcerned  murderer,  who  hj 
waiting  for  his  prey  above. 

Whether  the  owner  of  the  web  found  it  a  more  easy  task  to  capture 
this  unlucky  worm  and  raise  it,  than  to  elevate  a  stone  of  the  same 
weight,  may  be  a  question.  Perhaps  in  seeking  for  the  latter,  the 
former  fell  in  his  way,  and  was  seized,  as  the  first  suitable  object  that 
came  to  hand — ^like  the  human  tyrant,  (Domitian)  who,  to  shovhis 
skill  in  archery,  planted  his  arrows  in  the  heads  of  men  or  cattie^in 
the  absence  of  other  targets.  It  may  be,  however,  that  a  piece  rf 
stone,  earth  or  wood,  of  a  suitable  weight,  was  not  in  the  vicinity  ci 
the  web. 

To  observe  the  effect  of  this  weight,  I  separated,  with  a  pairef 
scissors,  the  thread  by  which  it  was  suspended,  and  instantly  the^^b 
shrunk  to  half  its  previous  dimensions — the  lower  part  became  loose, 
and  with  the  slightest  current  kept  shaking  like  a  sail  shivering  ioti^ 
wind.  A  fresh  weight  was  not  supplied  by  the  next  morning;  bni 
instead  of  it,  two  long  brace  lines  extended  from  the  lower  part  oft't'^ 
web  to  two  vine  tendrils,  a  considerable  distance  off.  These  1  cot 
away,  to  see  what  device  would  be  next  adopted,  but  on  goiogto 
examine  it  the  following  day,  I  found  the  clothes  line  removed, 
with  it  all  relics  of  the  insect's  labours  had  disappeared. 


Report  on  the  Bude  Light.    By  Aj^drew  Ure,  M.  2).,  F.  A  ^ 

From  the  report  of  a  committee  of  the  House  of  Commons,  itap* 
pears  that  this  light  is  so  called  from  Bude^  in  Cornwallj  the  residence 
of  its  inventor,  Mr.  Gurney — a  name  bestowed  upon  it  at  tlie  Triait? 
House,  to  distinguish  it  from  the  ignited  light  which  he  first  describoi 
in  his  work  on  chemistry,  in  the  year  1823. 

The  Bude  light  originally  consisted  of  an  oil  argand  flame,  haviuf 
a  stream  of  oxygen  thrown  up  over  its  internal  surface,  which  pn)- 
duced  a  very  vivid  illumination.  It  was  found,  however,  after  hariu? 
been  used  for  some  time  in  lighting  the  House  of  Commons,  that  ou 
lamps  thus  fed  with  vital  air,  were  expensive  and  difficult  to  rep- 
late. 

Mr.  Gurney  then  tried  to  illuminate  the  House  with  naphthali«^ 
coal  gas,  in  argand  burners,  similarly  supplied  with  oxygen;  and 
though  this  produced  a  light  of  sufficient  intensity,  he  encountered  a 
formidable  obstacle  to  its  continuance  from  the  deposition  of  liq'"^ 
iM^htha  in  the  tubes  of  distribution.    He  next  happily  discovcwd » 
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method  of  obtaining,  from  ordinary  coal  gas,  purified  in  a  simple  ap- 
paratus  of  his  oWn,  and  barned  with  oxygen  derived  from  the  atmo*> 
sphere,  an  effulgence  adequate  to  every  purpose  of  internal  and  ex- 
ternal illumination,  which  is  now  used  in  the  House  of  Commons 
^vith  perfect  success,  and  at  a  cost  of  only  twelve  shillings  per  night, 
whereas  that  of  the  candles  previously  used  there  amounted  to  six 
pounds  eleven  shillings  per  night. 

This  new  Bude  light  possesses  the  following  advantages  over  all 
other  kinds  of  artificial  illumination  hitherto  displayed. 

First — it  gives  as  much  light  as  the  best  argand  gas  flames,  with 
only  one  half  the  expenditure  of  gas.  This  very  remarkable  fact  was 
established  by  experiments,  carefiilly  conducted,  with  the  same  stan- 
dard wax  candles  which  I  employed  for  comparison  prior  to  my  ex- 
amination before  the  late  committee  appointed  to  ascertain  the  best 
mode  of  lighting  the  House  of  Commons.  A  common  argand  gas 
flame  was  found  to  emit  a  light  equal  to  ten  such  candles  (three  to  a 
pound,}  and  a  Bude  burner,  called  No.  10,  gave  a  light  equal  to  94.7 
of  the  candles.  Thus,  the  Bude  flame  had  nearly  ten  times  the  illu- 
minating power  of  the  gas  argand  flame,  while  by  means  of  an  accu- 
rate gas  metre,  the  former  was  ascertained  to  consume  oiily  4.4  times 
the  quantity,  of  gas  consumed  by  the  latter,  demonstrating  the  econo- 
my of  the  Bude  light  over  common  gas  to  be  greater  than  two  to  one; 
and  this  economy  increases  in  proportion  to  the  magnitude  of  the 
light.  The  source  of  this  surprising  superiority  may  be  observed  by 
comparing  the  two  flames:  the  base  of  the  argand  gas  flame  is  of  a 
blue  tint  for  fourteen-sixteenths  of  an  inch,  a  space  in  which  the 
gas  burns  with  intense  heat,  but  little  or  no  light;  whereas  the  base 
of  the  Bude  flame  acquires  a  dazzling  whiteness  at  three-sixteenths, 
of  an  inch  from  the  metal.  Thus  we  see,  that,  through  a  range  of 
eleven-sixteenths  of  an  inch,  the  common  argand  gas  flame  is  wasted 
in  producing  the  nuisance  of  heat  without  light. 

Secondly — ^from  the  phenomena  just  noticed,  as  also  from  the  cir- 
cumstance of  the  Bude  flame  emitting  a  double  light  with  a  single 
volume  of  gas,  when  compared  with  the  gas  argand,  it  is  manifest 
that  the  former,  in  equal  degree,  can  disengage  at  the  utmost  only 
one-half  the  heat  that  the  latter  does. 

Thirdly — ^the  Bude  hght  simplifies  greatly  the  means  of  artificial 
illumination,  since  it  concentrates  in  one  flame  as  much  light  as  will 
diffuse,  throughout  a  large  apartment,  a  mid-day  lustre,  which  may 
be  softened  by  shades  of  every  hue,  and  reflected  by  mirrors  in  every 
direction. 

Fourthly — from  this  property  proceeds  its  value  as  a  ventilator, 
since  the  single  tube  which  carries  off  the  burned  gases  serves  to 
draw  out,  also,  the  effluvia  from  a  crowded  chamber. 

From  all  these  facts,  I  am  of  opinion  that  Mr.  Gurney^s  new  Bude 
light  is  a  most  meritorious  invention  in  reference  to  both  public  and 
private  buildings,  as  it  removes  altogether  the  objections  hitherto 
justly  urged  against  the  use  of  the  highly  hydrogenous  gas  of  the  Lon- 
don companies  in  dwelling  houses — ^namely,  that  its  heat  is  great  in 
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proportion  to  its  lights  when  compared  with  the  nuHre  higfalf  carbm!l- 
ted  gases  of  Edinburgh  and  Glasgow. 

The  time  must,  therefore,  be  now  at  hand  when  the  great  econooiT 
and  convenience  of  lighting  private  houses  with  gas  will  be  experi- 
enced by  the  inhabitants  of  the  metropolis,  as  they  have  been  for  sock 
a  considerable  time  by  those  of  every  town  of  importance  in  Scot- 
land. 

That  the  same  quantity  of  coal  gas  may  be  made  to  produce  a  doa- 
ble amount  of  illumination  in  Mr.  Gurney's  patent  burner  to  that  ob- 
tained from  it  in  an  ordinary  argand,  will  appear  to  many  a  pua- 
doxical,  if  not  a  doubtful,  proposition.  Of  its  reality,  however,  1  an 
fully  convinced,  and  I  think  the  fact  may  be  accounted  for  in  the  fol- 
lowing way : 

Light,  in  general,  is  proportional  to  the  intensity  of  ignition,  a  truth 
well  exemplified  in  the  effect  of  the  oxy-hydrogen  flame  upon  a  bit 
of  lime  or  clay.  On  the  same  principle,  when  the  flames  of  two  can- 
dles are  brought  into  close  contact,  they  afford  a  compoond  lidt 
considerably  greater  than  the  sum  of  their  separate  lights.  Nor. 
Mr.  Gurney's  burner  gives  such  a  compound  flame.  It  consists  of 
two  or  more  concentric  cylinders  of  flame,  mutually  enhancing  eadi 
other's  temperature,  just  as  in  FresneFs  polycycle  oil  aigand  \m^ 
used  in  the  French  lighthouses. 

In  addition  to  the  augmented  intensity  of  ignition,  we  most 
take  into  account  the  peculiar  nature  of  the  combustion  of  carburett»l 
hydrogen  gas,  whether  as  generated  from  coal  in  a  retort,  or  fromoi 
in  a  lamp.  The  vivid  whiteness  of  its  flame  is  due  to  the  separate 
in  solid  particles,  and  subsequent  ignition,  of  its  carbon.  Pure  hydro- 
gen, when  burned,  affords  a  very  feeble  light;  and  whenever  so  nudi 
air  is  mixed  with  coal  gas  as  is  sufficient  to  consume  all  its  carboD 
simultaneously  with  its  hydrogen,  it  bums  with  a  dim  blue  flam^ 

Now,  in  the  base  of  a  common  argand  flame,  an  excess  of  cold  at- 
mospheric oxygen  is  allowed  to  act  upon  the  coal  gas  in  the  tbcsci 
spaces  between  the  pin-holes,  whereby  the  temperature  being  greatlf 
lowered,  while  the  carbon  is  consumed  in  the  gaseous  state,  the  lisiit 
from  these  two  causes  is  nearly  null.  It  is  not  till  the  gasea(L« 
mixture  rises  and  forms  a  continuous  hot  cylinder,  without  interstitial 
streams  of  air,  that  it  emits  a  white  light  from  the  ignited  particles  A 
the  carbon  precipitated  in  the  interior  of  the  flame. 

In  Mr.  Gurney's  concentric  series,  the  prejudicial  excess  of  atno- 
spheric  air  is  prevented,  and  only  so  muoh  permitted  to  come  into 
contact  with  the  gas  as  will  effect  the  due  separation  and  ignitioa  « 
its  carbon,  even  at  the  origin  of  the  flame. 

To  these  two  causes  conjoined — ^viz.,  the  increased  intensity  of  ^• 
nition,  and  the  limited  supply  of  oxygen— it  is  that  the  neir  H^ 
flame  owes  its  economy  of  illumination.  The  effect  of  oxygen  in  ex- 
cess is  elegantly  demonstrated  by  throwing  up  a  stream  of  it  wilhw 
a  gas  argand  flame,  for  the  light  is  thus  nearly  annihilated,  while 
the  heat  is  prodigiously  augmented.  . 

As  regards  the  specification  of  the  patent  for  this  improved  id^ 
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of  lighting:,  which  I  have  carefully  examinedi  I  have  no  hesitation  ia 
declaring  it,  in  my  opinion,  to  be  valid  and  unimpeachable. 

Lond.  Jour,  of  Aiti,  Sci.,  U  Mannftc. 


JNotice  of  Experiments  regarding  the  Visibility  of  Lights  in  Rapid 
JHotion,  made  with  a  view  to  the  Improvement  of  Lighthouses; 
and  of  some  peculiarities  in  the  impressions  made  by  them  on 
the  Eye.  By  Alan  Stevenson^  LL,  JS.,  F.  S.  S,  E.,  Civil  Enr 
g'ineer.  , 

In  experimenting  on  this  subject,  I  used  the  apparatus  formerly 
employed  by  Captain  Hall.    It  consisted  of  an  octagonal  frame,  which 
carried  eight  of  the  disks  that  compose  tl>e  central  part  of  FresnePs 
compound  lens,  and  was  susceptible  of  being  revolved  slowly  or 
quickly,  at  pleasure,  by  means  of  a  crank  handle  and  some  interme- 
diate gearing.     The  experiments  were  nearly  identical  with  those 
made  by  Captain  Hall,  who  contrasted  the  effect  of  a  single  lens  at 
rest,  or  moving  very  slowly,  with  that  produced  by  the  eight  lenses, 
revolving  with  such  velocity  as  to  cause  an  apparently  continuous 
impression  on  the  eye.    To  this  experiment  I  added  that  of  com- 
paring the  beam  thrown  out  by  the  central  portion  of  a  cylindric 
refractor,  such  as  is  used  at  the  fixed  light  of  the  Isle  of  May, 
"With  the  continuous  impression  obtained  by  the  rapid  revolution  of 
the  lenses.     Captain  Hall  made  all  his  comparisons  at  the  short  dis- 
tance of  one  hundred  yards,  and  in  order  to  obtain  some  measure  of 
the  intensity,  he  viewed  the  lights  through  plates  of  colored  glass  un- 
til the  luminous  disks  became  invisible  to  the  eye.    I  repeated  these 
experiments  at  Gullan,  under  similar  circumstances,  but  with  very 
different  results.    I  shall  not,  however,  enter  upon  the  discussion  of 
these  differences  at  present,  although  they  are  susceptible  of  explana- 
tion, and  are  corroborative  of  the  conclusions  at  which  I  have  ar- 
rived, by  comparing  the  lights  at  a  distance  of  fourteen  miles,  but 
shall  proceed  to  detail  the  more  important  results  which  were  obtain- 
ed by  the  distant  view.     Several  members  of  the  Royal  Society  wit- 
nessed the  results  of  the  experiments,  which  I  shall  briefly  describe 
in  the  following  order: 

1.  The  flash  of  the  lens  revolving  slowly  was  very  much  larger 
than  that  of  the  rapidly  revolving  series;  and  this  decreasing  of  size 
in  the  luminous  object  presented  to  the  eye,  became  more  marked  as 
the  rate  of  revolution  was  accelerated,  so  that  at  the  velocity  of  eight 
or  ten  flashes  in  a  second,  the  naked  eye  could  hardly  detect  it,  and 
only  a  few  of  the  observers  saw  it;  while  the  steady  light  from  the 
refractor  was  distinctly  visible. 

2.  There  was  also  a  marked  falling  off  in  the  brilliancy  of  the  ra- 
pid flashes  as  compared  with  that  of  the  slow  ones;  but  this  effect  was 
by  no  means  so  striking  as  the  decrease  of  volume. 

3.  Continuity  of  impression  was  not  attained  at  the  rate  of  five 
flashes  in  a  second,  but  each  flash  appeared  to  be  distinctly  separated 
by  an  interval  of  darkness ^  and  even  when  the  nearest  approach  to 
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continuity  was  made,  by  the  recurrence  of  eight  or  tea  flashes  ia  a 
second,  the  light  still  presented  a  twinkling  appearance,  which  ms 
"weli  contrasted  with  the  steady  and  unchanging  effect  of  the  cylindiic 
refractor. 

4.  The  light  of  the  cylindric  refractor  was,  as  already  stated,  sleir 
dy  and  unchanging,  and  of  much  larger  volume  than  the  rapidly  re- 
volving flashes.  It  did  not,  however,  appear  so  brilliant  as  the  fladies 
of  the  qaickly  revolving  lenses,  more  especially  at  the  lower  rate  of 
five  flashes  in  a  second. 

5.  When  viewed  through  a  telescope,  the  difference  of  volasie 
between  the  light  of  the  cylindric  refractor  and  that  produced  by  tk 
lenses  at  their  greatest  velocity,  was  very  striking.  The  former  pre- 
sented a  large  diffuse  object  of  inferior  brilliancy,  while  the  latter  ex- 
hibited a  sharp  pin  point  of  brilliant  light. 

Upon  a  careful  consideration  of  these  facts,  it  appears  warrantable 
to  draw  the  following  general  conclusions: 

1.  That  our  expectations  as  to  the  effects  of  light,  when  distributed 
according  to  the  law  of  its  natural  horizontal  divergence,  are  sop- 
ported  by  observed  facts  as  to  the  visibility  of  such  lights^  contrasted 
with  those  whose  continuity  of  effect  is  produced  by  collecting  the 
whole  light  into  bright  pencils,  and  causing  them  to  revolve  with 
great  velocity. 

d.  It  appears  that  this  deficiency  of  visibility  seems  to  be  chieiy 
due  to  a  want  of  volume  in  the  luminous  object,  and  also,  altboogii 
in  a  less  degree,  to  a  loss  of  intensity ;  both  of  which  defects  appeal 
to  increase  in  proportion  as  the  motion  of  the  luminous  object  is  ac- 
celerated. 

3.  That  this  deficiency  of  volume  is  the  most  remarkable  optical 
phenomenon  connected  with  the  rapid  motion  of  luminous  bodies, 
and  that  it  appears  to  be  directly  proportional  to  the  velocity  of  their 
passage  over  the  eye. 

4.  That  there  is  reason  to  suspect  that  the  visibility  of  distant 
lights  depends  on  the  volume  of  the  impression,  in  a  greater  degree 
than  has,  perhaps,  been  generally  imagined. 

5.  That  as  the  size  and  intensity  of  the  radiants  causing  these  n- 
rious  impressions  to  a  distant  observer,  are  the  same,  the  volume  o( 
the. light,  and,  consequently,  ceteris  paribusy  its  visibility  is,  within 
certain  limits,  proportionate  to  the  time  during  which  the  object  is 
present  to  the  eye. 

Such  appear  to  be  the  general  conclusions  which  these  experiments 
warrant  us  in  drawing;  and  the  practical  result,  in  so  far  as  light- 
houses are  concerned,  seems  sufficient  to  discourage  us  from  attemptiof 
to  improve  the  visibility  of  fixed  lights  in  the  manner  proposed  by 
Captain  Hall,  even  supposing  the  practical  difficuhies  connected  with 
the  great  centrifugal  force  generated  by  the  rapid  revolution  of  the 
lenses,  to  be  less  than  they  really  are. 

I  shall  be  excused,  I  hope,  for  saying  a  few  words  in  condusioa  re- 
garding the  decrease  in  the  volume  of  the  luminous  object,  caused  by 
the  rapid  motion  of  the  Ughts.  This  effect  is  interesting,  from  the  ap- 
parent connexion  with  the  curious  phenomenon  of  irradiation.  When 
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iminoas  bodies^  such  as  the  lights  of  distant  lamps,  aie  seen  by  night, 

ke/  appear  much  larger  than  they  would  do  by  day;  and  this  effect 

i  said  to  be  produced  by  irradiation.    M.  Plateau,  in  his  elaborate 

isay  on  this  subject,  after  a  careful  examination  of  all  the  theories  of 

ladiation,  states  it  to  be  his  opinion  that  the  most  probable  mode  of 

(counting  for  the  various  observed  phenomena  of  irradiation,  is  to 

appose  that,  in  the  case  of  a  night  view,  the  excitement  caused  by 

gjht  is  propagated  over  the  retina  beyond  the  limits  of  the  day  image 

f  the  object,  owing  to  the  increased  stimulus  produced  by  the  con- 

^t  of  light  and  darkness;  and  he  also  lays  it  down  as  a  law,  con* 

nned  by  numerous  experiments,  that  irradiation  increases  with  the 

oration  of  the  observation.    It  appears,  therefore,  not  unreasonable 

I  conjecture,  that  the  deficiency  of  volume  observed  during  the  rapid 

3volntion  of  the  lenses,  may  have  been  caused  by  the  light  being 

resent  to  the  eye  so  short  a  time,  that  tiie  retina  was  not  stimulated 

1  a  degree  sufficient  to  produce  the  amount  of  irradiation  required 

)r  causing  a  large  visual  object.    When,  indeed,  the  statement  of  M. 

^lateau,  that  irradiation  is  proportional  to  the  duration  of  the  obser- 

ation,  is  taken,  in  connexion  with  the  observed  fact  that  the  volume 

f  the  light  decreased  as  the  motion  of  the  lenses  was  accelerated,  it 

eems  almost  impossible  to  avoid  connecting  together  the  two  pheno- 

lena,  as  cause  and  effect.  Edinh.  New  PfaUos.  jour. 


hppkment  to  a  Report  upon  the  Apparatus  for  Heating  and  Ven- 
tilating the  .Apartments  in  the  Rtform  Club  House.  By  Av- 
DREW  Ukb,  AT.  D.J  F.  S.  S. 

The  cheering  and  bracing  action  of  condensed  air,  and  the  opposite 
Qfects  of  rarefied  air,  upon  human  beings,  formed  the  subject  of  se- 
eral  fine  physiological  experiments  made  a  few  years  ago,  by  M. 
unot,  and  described  by  him  in  the  ninth  volume  of  the  Archives  6e- 
(rales  de  Midecine.  "When  a  person  is  placed,"  says  he,  "in  con- 
tused air,  he  breathes  with  a  new  facility;  he  feels  as  if  the  capacity 
r  his  lungs  was  enlarged;  his  respirations  become  deeper  and  less 
equent;  he  experiences,  in  the  course  of  a  short  time,  an  agreeable 
ow  in  his  chest,  as  if  the  pulmonary  cells  were  becoming  dilated 
ith  an  elastic  spirit,  while  the  whole  frame  receives,  at  each  inspi* 
tion,  fresh  vital  impulsion.  The  functions  of  the  brain  get  excited, 
le  imagination  becomes  vivid,  and  the  ideas  flow  with  a  delightful 
cility ;  digestion  is  rendered  more  active,  as  after  gentle  exercise  in 
le  air,  because  the  secretory  organs  participate  immediately  in  the 
creased  energy  of  the  arterial  system,  and  there  is,  therefore,  no 
lirst" 

In  rarefied  air  the  effects  on  the  living  functions  are  just  the  reverse, 
he  breathing  is  difficult,  feeble,  frequent,  and  terminates  in  an  asth- 
matic paroxysm;  the  pulse  is  quick  and  most  compressible;  bsamorr- 
iges  often  occur,  with  a  tendency  to  fainting;  the  secretions  are 
»nty,  or  totally  suppressed;  and  at  length  apathy  supervenes. 

These  striking  results,  obtained  on  one  individual  at  a  time,  with  a 
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small  experimental  apparatus,  have  been  recently  re-produced,  cm  a 

working  scale,  with  many  persons  at  once  enclosed  in  a  mining  Asak^ 
encased  with  strong  tubing,  formed  of  a  series  of  large  sheet  iron 
cylinders,  riveted  together,  and  sunk  to  a  great  depth  through  the 
bed  of  the  river  Loire,  near  Languin.  The  seams  of  coal,  in  this  dis- 
trict of  France,  lie  under  a  stratum  of  quicksand,  from  eighteen  to 
twenty  metres  thick,  (twenty  to  twenty-two  yards,)  and  they  had 
been  found  to  be  inaccessible  by  all  the  ordinary  modes  of  mining 
previously  practised.  The  obstacle  had  been  regarded  to  be  so  per- 
fectly insurmountable,  that  every  portion  of  the  great  coal  basin  that 
extends  under  these  alluvial  deposits,  though  well  known  for  oenta- 
ries,  had  remained  untouched.  To  endeavor,  by  the  usual  workings, 
to  penetrate  through  these  semi-fluid  quicksands,  which  communicaie 
with  the  waters  of  the  Loire,  was,  in  fact,  nothing  less  than  to  try  to 
^nk  a  shaft  in  that  river,  or  to  drain  the  river  itself.  But  this  diffi- 
culty has  been  successfully  grappled  with,  thirough  the  resources  of 
science,  boldly  applied  by  M.  Triger,  an  able  civil  engineer. 

By  means  of  the  above  frame  of  iron  tubing,  furnished  with  an 
air-tight  ante-chamber  at  its  top,  he  has  contrived  to  keep  bis  wod- 
men  immersed  in  air,  sufficiently  condensed  by  forcing-pumps  to  re- 
pel the  water  from  the  bottom  of  the  iron  cylinders,  and  thereby  to 
enable  them  to  excavate  the  gravel  and  stones  to  a  great  depth.  The 
compartment  at  top  has  a  man-hole  door  in  its  cover,  and  another  in 
its  floor.  The  men,  after  being  introduced  into  it,  shut  the  door  oTer 
their  heads,  and  tiien  turn  the  stop-cock  upon  a  pipe  in  connexioa 
with  the  condensed  air  in  the  under-shaft.  An  equilibrium  of  pres- 
sure is  soon  established  in  the  ante-chamber,  by  the  influx  of  tfa« 
dense  air  from  below,  whereby  the  man-hole  door  in  the  floor  may 
be  readily  opened,  to  allow  the  men  to  descend.  Here  they  work  in 
air,  maintained  at  a  pressure  of  three  atmospheres,  by  the  incessanr 
action  of  leathern  valved  pumps,  driven  by  a  steam  engine.  While 
the  dense  air  thus  drives  the  waters  of  the  quidcsand  communicating 
with  the  Loire  out  of  the  shaft,  it  infi%ses  at  the  same  time  such  ener- 
gy into  the  miners,  that  they  can  easily  excavate  double  the  work 
without  fatigue,  which  they  could  do  in  the  open  air.  Upon  roanr 
of  them,  the  first  sensations  are  painful,  especially  upon  the  ears  and 
eyes;  but  ere  long  they  get  quite  reconciled  to  the  bracing  element. 
Old  asthmatic  men  become  here  efleetive  operativeis;  deaf  persons  re- 
cover their  hearing,  while  others  are  sensible  to  the  slightest  wliisper. 
The  latter  phenomenon  proceeds  from  the  stronger  pulses  of  the  dense 
air  upon  the  membrane  of  the  drum  of  the  ear. 

Much  annoyance  was  at  first  experienced  from  the  rapid  combus- 
tion of  the  catidles,  but  this  was  obviated  by  the  substitution  of  flax 
for  cotton  thread  in  the  wicks.  The  temperature  of  the  air  is  raised 
a  few  degrees  by  the  condensation. 

Men  wbo^descend  to*con$iderable  depths  iu  diving-bells,  experience 
an  augmentation  of  muscular  energy,  similar  to^that  above  described. 
They  thereby  acquire  the  power  of  bending  over,  their  knees  strong 
bars  of  iron,  which  they  would  find  quite  inflexible,  by  their  utmost 
efforts,  when  drawn  up  to  the  surface. 
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These  curious  facts  clearly  illustrate  and  strongly  enforce  the  pro- 
)riety  of  ventilating  apartments  by  means  of  condensed  air,  and  not 
)y  air  rarefied  with  large  chimney  drafts,  as  has  been  hitherto  most 
njudiciously,  wastefully,  and  filthily  done,  in  too  many  cases. 

London,  May  2U/,  1842.  L^n^.  J<mr.  of  Art^ 


Photography, 

A  very  remarkable  discovery,  with  respect  to  the  self-transmitting 
)roperty  of  figured  surfaces,  under  certain  circumstances,  has  been 
ecently  made  by  Dr.  Moser,  of  Konigsberg,  which  would  seem  to 
ndicate  that  there  is  something  else  than  light  concerned  in  the  pro- 
luction  of  such  efiects,  and  that  we  must  look  for  some  fitter  term 
han  PAo/o-graphy  to  designate  the  branch  of  science  or  art  to  which 
hey  belong.  The  following  is  the  account  of  this  discovery,  brought 
o  this  country  by  Professor  Bessel,  as  communicated  by  him  to  the 
ate  meeting  of  the  British  Association,  through  the  medium  of  Sir 
[)avid  Brewster,  and  published  in  the  •dthenwum. 

A  black  plate  of  horn,  or  agate,  is  placed  below  a  polished  surface 
>f  silver,  at  the  distance  of  one-twentieth  of  an  inch,  and  remains 
here  for  ten  minutes.  The  surface  of  the  silver  receives  an  impres- 
sion of  the  figure,  writing,  or  crest,  which  may  be  cut  upon  the  agate 
)r  horn.  The  figures,  &c.,  do  not  appear  on  the  silver  at  the  expira- 
ion  of  the  ten  minutes,  but  are  rendered  visible  by  exposing  the  sil- 
ver plate  to  vapor,  either  of  amber,  water,  mercury,  or  any  other  fluid. 

Sir  D.  Brewster  stated  that  he  had  heard  Professor  Bessel  say,  that 
he  vapors  of  different  fluids  were  analogous  to  the  different  colored 
rays  of  the  spectrum;  that  the  different  fluids  had  different  effects,  cor- 
responding to  those  of  the  spectrum;  and  that  they  could,  in  coHse- 
;[uence  of  such  correspondence,  produce  a  red,  blue,  or  violet  color. 

The  image  of  the  camera  obscura  might  be  projected  on  any  sur- 
!ace — glass,  silver,  or  the  smooth  leather  cover  of  a  book — witliout 
my  previous  preparation,  and  the  effects  would  be  the  same  as  those 
produced  on  a  silver  plate  covered  with  iodine. 

This  paper  gave  rise  to  an  animated  conversation,  in  the  course  of 
Gvhich  M .  Bessel  said  that  he  had  seen  some  of  the  pictures  taken  by 
this  process,  which  were  nearly,  but  not  quite,  as  good  as  those  ob- 
tained by  Mr.  Talbot's  process. 

Sir  D.  Brewster  said,  this  was  the  germ  of  one  of  the  most  eztraor- 
iinary  discoveries  of  modern  days;  by  it  there  seemed  to  be  some 
thermal  effect  which  became  fixed  in  the  black  substance;  and  not 
t>nly  so,  but  M.  Bessel  informed  him  that  different  lights  seemed  to 
affect  different  vapors  variously,  so  that  there  seemed  to  be  something 
like  a  power  of  rendering  light  latent — a  circumstance  which,  if  it 
turned  out  so,  would  open  up  very  new  and  curious  conceptions  t)f 
the  physical  nature  of  light.  On  the  emission  theory,  it  would  be 
easy  to  account  for  this;  on  the  undulatory  theory,  he  could  not  con- 
ceive how  it  could  be  possible. 

Professor  M'Cullagh  said,  he  believed  Newton  had  somewhei^ 
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thrown  out  a  su^estion,  that  lumioous  particles,  as  they  entered  isle 
bodies,  might  be  caught  and  retained,  within  certain  bounds,  by  coa- 
tinuai  attractions. 

Sir  D.  Brewster  said,  that  the  experiments  which  he  had  performed 
with  nitrous  gas  seemed  to  strengthen  some  such  view  as  this,  formal 
certain  temperatures,  we  had  here  an  instance  of  a  gaseous  body  % 
impervious  to  light  as  a  piece  of  iron. 

Sir  J.  Herschell  thought  it  a  pity  to  encumber  this  new  and  exten- 
sive field  of  discovery  now  laid  open  to  them  by  any  specnlatitHiB 
connected  with  the  theory,  either  of  undulations  or  emissions.  He 
had  found  that  paper  could  be  so  prepared  as  that  the  impressions  of 
some  colors  might  became  permanent  upon  it,  while  others  were  not; 
and  thus  it  became  possible  to  impress  on  it  colored  figures  by  the 
action  of  light.  He  exhibited  a  piece  of  paper  so  prepared,  which  at 
present  had  no  form  or  picture  impressed  on  it,  but  which  was  so 
prepared  that,  by  holding  it  in  strong  light,  a  red  picture  would  be- 
come developed  on  it.  ji^^ii,  ji^ 


Dr.  Payeme^s  Subaqueous  Experiments. 

• 

Dr.  Payerne  repeated  on  Wednesday  last,  at  the  Polytechnic  lo^ 
tutiou,  (for  the  third  time,)  his  experiment  of  living  under  valer 
without  communication  with  the  upper  air.  He  descended  in  the  beil 
precisely  at  eleven  o'clock,  and  remained  there  without  any  oiber 
supply  of  vital  air  than  that  which  he  was  able  to  manu&ctore  i(a 
himself  (the  how  is  the  puzzling  question)  for  three  hours.  The  tem- 
perature of  the  Hall,  at  the  time  of  Dr.  P.'s  descent,  was  74°  Fahr^ 
and  a  thermometer  which  he  took  down  with  him,  and  examined 
every  quarter  of  an  hour,  exhibited  the  following  changes: 

Hoar.  Tb 

11     .  •  .  • 

7         *  *  •  . 

9      •  a  •  • 

«... 

m2     •  •  •  • 

4      .        .        . 

9   •  •  •  « 

Dr.  Payerne  states  that  the  only  inconvenience  be  felt  was  a  slight 
stunning  sensation  on  first  descending  in  the  bell,  and  on  emerging 
from  it,  occasioned,  no  doubt,  by  the  sudden  transition  from  one  de- 
gree of  temperature  and  pressure  to  another. 

Patents  for  the  invention  are  now  in  the  course  of  being  appW 
for,  and  until  they  are  secured,  it  is  not  to  be  expected  that  any  pub- 
lic disclosure  of  the  means  made  use  of  by  Dr.  Payerne  will  be  made. 

To  demonstrate,  in  the  meanwhile,  the  practical  value  of  the  in- 
vention, by  a  still  severer  proof  than  any  to  which  it  has  yet  been 
subjected.  Dr.  Payerne  has  made  an  offer  to  the  Lords  of  the  Adrai- 
^^Yf  to  go  down  to  any  depth,  in  any  place  they  may  selecty  and 
to  remain  constantly  stibmergedfor  tjU  space  qf  ttoenty-four  htnffs- 
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On  the  Calcination  qfthe  Chlorate  of  Potass.  419 

'We  think  it  probable  their  lordships  may  hesitate  to  be  consenting 
parties  to  an  experiment  so  certain,  under  any  circumstances,  to  be 
of  a  very  trying  description — for  nature  must  require  the  repose  of 
sleep  under  water  as  well  as  above — and  which,  for  anything  yet 
known  to  the  public,  may  be  full  of  danger;  but  we  may,  at  least, 
confidently  reckon  on  their  affording  Dr.  Payerne  every  facility  and 
assistance  within  reasonable  and  prudent  limits,  for  testing  the  work* 
ing  capabilities  of  his  system.  ibid. 


On  the  Calcination  of  the  Chlorate  qf  Potass. 

At  a  late  meeting  of  the  Academy  of  Sciences,  Paris,  a  communi- 
cation was  made  relative  to  some  experiments,  by  M.  Milon,  in  the 
calcination  of  the  chlorate  of  potass.    Fifteen  years  ago,  M.  Serullas, 
professor  of  the  Military  Hospital  of  the  Val-de-Grace,  announced 
tlje  discovery  of  the  hypo-chlorate  of  potass,  during  the  calcination  of 
the  chlorate.    This  unexpected  fact  excited,  at  the  time,  great  inte* 
rest  among  chemists,  the  calcination  of  the  potass  having  long  been 
an  operation  for  the  preparation  of  oxygen.    The  experiments  of  Se- 
rullas  were,  therefore,  repeated,  and  were  confirmed  by  all  the  che- 
mists who  performed  them.    The  new  formula  of  the  decomposition 
of  tl>e  chlorate,  was  regarded  as  explanatory  of  the  march  of  the  phe- 
nomenon.   It  appears,  however,  from  the  experiments  of  M.  Milon, 
that  something  more  was  to  be  learned.    He  has  ascertained' that  the 
hypo-chlorate  of  potass  is  not  immediately  transformed  into  the  chlo- 
rute  of  potassium  and  oxygen,  but  into  chlorite  and  chlorure.    He  was 
able  to  isolate  the  chlorite  of  potass,  to  produce  the  chlorites  of  lead 
and  silver,  and  to  prepare  chlorous  acid,  of  which  he  gives  the  fol- 
lowing account:  The  chlorous  acid,  formed  of  one  equivalent  of  chlo- 
rine and  three  of  oxygen,  corresponding  as  to  its  composition  and  pro- 
perties with  nitrous  acid,  is,  under  most  circumstances,  the  most,  sta- 
ble of  all  the  compounds  which  chlorine  forms  with  oxygen.     M. 
Milon  describes  various  means  of  obtaining  it  in  the  greatest  state  of 
purity.    The  most  simple  and  elegant  of  these  consists  in  treating  ar- 
senious  acid  with  nitric  acid,  perfectly  pure,  and  with  the  chlorate  of 
potass,  chlorous  acid  is  produced  with  great  facility.    It  is  a  more 
highly-colored  gas  than  chlorine,  but  difiering  from  it  in  most  of  its 
properties.    It  does  not — ^which  is  a  surprising  fact — attack  even  finely 
pulverised  arsenic,  or  the  other  metals  which  combine  so  powerfully 
with  chlorine.     Exposed  to  the  action  of  the  solar  light,  it  is  decom- 
posed, and  produces  per  chloric  acid.    In  this  experiment,  the  solar 
light  acts  both  as  heat  and  light.    Heat  alone,  however,  is  capable  of 
producing  this  result,  but  light  without  heat  will  not.    The  chlorous 
acid  is  slightly  soluble  in  water,  to  which  it  communicates  a  yellow 
color,  with  an  intensity  which  may  be  compared  to  that  of  the  chlo- 
rate of  potass.     In  solution  it  gives  out  a  vapor,  which  is  at  first  in- 
visible, but  becomes  gradually  visible,  and  at  length  assumes  the  ap- 
pearance of  a  dense  fog.    A  few. drops  of  liquid,  thrown  into  a  jar 
filled  with  ten  litres  of  damp  air,  suffice  to  render  it  perfectly  opaque. 
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This  jdienomenon  has  particularly  attracted  the  attention  of  M.  An- 
go,  who  is  of  opinion  that  an  opaque  atmosphere  may  be  produced 
at  willy  and  thereby  lead  to  the  solution  of  most  important  problens 
on  the  polarization  of  light,  whioh  have  hitherto  not  been  resalTedfor 
want  of  the  means  of  observation.  The  discovery  of  the  chloroos 
acid  is  a  fact  of  high  importance.  It  completes  the  series  of  the  com- 
bination of  the  chlorine  and  oxygen,  and  establishes  an  analogy  the 
more  between  these  compounds  and  the  corresponding  compoouds  of 

azote.  Hiniiig  J«ff. 

Improved  Modification  of  a  New  Electrotype  Process, 

By  M.  Newsak. 

A  discovery  has  been  recently  made  of  etching  copper  plates,  bv 
first  gilding  them  by  the  electrotype,  and  then  delineating  the  dravinf 
through  the  coat  of  gold  to  the  copper.  I  tried  the  gilding  process  seve- 
ral times,  but  could  not  succeed  in  producing  a  firm  coat  of  metal;  and 
I  am  acquainted  with  many  scientific  gentlemen  who  arrived  at  tb« 
same  result — ^namely,  a  dirty  black  powder,  easily  rubbed  off,  instead 
of  the  ^glittering  metallic  surface  qf  incomparable  beauty" as i: 
has  been  designated  by  some.  Indeed  I  am  half  inclined  to  doubt 
that  such  a  thing  has  ever  been  accomplished.  My  trials  with  tte 
"noble*'  metals  proving  in  every  case  a  decided  failure,  I  thougbt  of 
trying  what  could  be  done  by  means  of  the  cupreous  deposit,  as  I 
always  found  it  perfectly  pure  and  firm,  provided,  only,  care  vei^ 
taken  in  conducting  the  process.  My  first  experiment  proved  qnii^ 
successful;  the  subject  of  it  was  an  ordinary  steel  plate.  I  covered  i: 
with  a  thin  film  of  copper,  which  I  afterwards  etched,  and  bit  up  with 
dilute  sulphuric  acid.  Far  finer  and  closer  lines  can  be  formed  on 
this  ground  than  on  that  in  general  use  at  present,  which  arises  from 
the  latter  being  required  to  be  laid  comparatively  thicker  on,  which. 
together  with  its  property  of  adhering  to  the  point  of  the  tool,  dam§ 
the  process,  sometimes  sends  a  whole  body  of  fine  line-work  into  i 
broken  unmeaning  mass.  What  I  consider  the  greatest  advsntist 
attending  working  on  a  metallic  <<  ground,''  is,  that  after  the  effect, 
dec.,  is  bit  in,  the  plate  can  again  undergo  the  same  process,  if  the 
resulting  etching  be  not  satisfactory — an  object  not  to  be  attained  bf 
the  employment  of  grounds  of  a  waxy  or  resinous  nature.  Sodi 
grounds  always  require  to  be  totally  removed  before  the  picture  can 
be  pronounced  perfect — at  least  as  regards  the  etching;  and  if  the 
same  be  found,  on  inspection,  to  be  not  of  the  requisite  degree  of 
color,  or  depth  of  tone,  the  touching  up  is  attended  with  labor  azni 
tmcertainty.  A  plate  furnished  with  a  metallic  ground,  can,  however, 
be  bit  deeper,  even  qfter  a  proof  has  been  printed  from  it,  the  coat  of 
metal,  of  course,  being  allowed  to  remain  on  the  plate. 

Remedy  for  Spontaneous  Combustion  qf  Coals. 

Captain  Carpenter,  of  Her  Majesty's  steam  firigate  Oeyser^  has  si^- 
gesled  the  following  remedy  for  spontaneous  combustion. 
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It  is  proposed  to  have  several  cast  iron  tubes,  with  holes  at  the 
lower  part,  as  shown  ia  the  following  figure,  passing  into  the  bunker, 
or  coal-hole,  nearly  to  the  bottom  of  the  vessel,  and  only  a  few  inches 

from  the  ship's  side,  properly  secured.  The  up- 
per parts  of  these  tubes  are  to  come  up  to  the 
deck,  and  to  be  contrived  so  as  to  give  venti- 
lation without  allowing  wet  to  go  down  amongst 
the  coals.  At  the  same  timb,  means  are  to  be 
afforded  of  pouring  water  into  the  bunkers,  so 
as  to  flood  them  at  the  bottom  in  case  of  igni- 
tion. The  water,  in  that  case,  would  have  a  two- 
fold effect,  as  it  would  not  only  extinguish  the 
fire  at  the  place  where  danger  is  to  be  appre- 
hended, but  at  the  same  time,  the  water  poured 
into  the  tubes  would  destroy  all  ventilation,  and 
have  a  tendency  to  smother  the  part  ignited. 

The  cause  of  spontaneous  combustion  is,  evidently,  first,  the  accu- 
mulation of  gases  from  the  moisture  of  the  coals ;  and  then  either  heat 
or  friction  gives  rise  to  ignition.  To  obviate  this  evil,  if  you  allow 
the  atmospheric  air  to  pass  freely  amongst  the  coals,  of  course  the 
gases  could  not  accumulate,  and  combustion  would  not  take  place. 
If,  however,  there  should  be  parts  where  the  air  did  not  penetrate, 
then  the  remedy  is  effected  by  pouring  water  into  the  bottom  of  the 
coal-box,  and  extinguishing  the  fire.  The  smoke  issuing  from  the 
tube  on  deck,  would  always  give  timely  notice  of  danger;  and  the 
hose  on  deck,  pointed  into  the  upper  part  of  the  tube,  would  provide 
a  sufficient  supply  of  water  always  at  hand.  The  tubes  would  be 
about  six  inches  in  diameter,  and  about  a  quarter  of  an  inch  thick; 
their  length  would  be  regulated  by  the  depth  of  the  coal-box. 

Hay-stacks  are  provided  with  the  same  remedy  against  taking  fire, 
by  introducing  a  large  basket  tube  down  the  centre;  and  why  should 
not  the  same  result  take  place  in  the  manner  proposed }  lUd. 
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1.  Rmilway  carriagef,  • 

8.  Pr98S  for  chelae,      .  • 
8»  Horao  powoTi  •     .          •  • 
4.  Haneating  ouchina^ 
6.  Mill  tpiiidiea  and  Tertical  thafify      • 

6.  Paddle  wheelf  for  fltoamboal%  • 

7.  Cap  apinner,   •  •  • 

9.  Separating  gold  from  ita  oiM^  • 
lOt  Bee  hivea,  • 
11.  Fanning  mill* 
13.  Seed  planter,   •               .  • 

13.  Arranging  the  keya  of  a  piano  forte, 

14.  Door  locks,      •  • 
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16.  Washing  machines, .  • 

17.  Hot  air  Airnacea  and  fire  grates,      , 

18.  Cocks  for  hydrants, 

19.  Smnt  machine, 

20.  Wind  chest  for  forges  and  fnmaeea, 

21.  Paddles  for  propelling  boats, 
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Door  locki  and  UtcbMi    » 

Hone  power, 

Marine  iteam  enginea,     • 

Falling  mill, 

Saw  mill, 

Rotary  ateam  engine, 

Lamp  for  oil  and  camphine. 

Feeding  ailk  worms. 

Spark  arreiter. 

Plough,  . 

Gratea  of  cotton  gina,       , 

Tiimming  booka,  dec.. 

Log  brace  for  aaw  mille,  . 

Baming  lime, 

Slidea  of  eztenaion  tablea, 

Compoflition  for  coating  metala, 

Waahing  machine,  . 

Water  wheel,  .  • 

Setting  up  printing  typea, 

Lamp  for  lard, . 

Spark  arreater, 


>  • 


Horizontal  apark  arreater, 
Railroad  alatm  aignala. 
Casting  composition  acrews, 
Hailing  rice, 

Wheels  for  railroada,  dice. 
Floating  dry  docks,  . 

July,  1841. 


1.  Fire  enginea,  . 
3.  Bee  hive, 

3.  Horse  power,  . 

4.  Steam  boiler  and  evaporator, 

5.  Canal  lock, 

6.  Fastening  acythea  to  anath% 

7.  Cooking  and  air-heating  atove, 

8.  Horse  power, 

9.  Catting  dovetails  and  tenons, 

10.  Smat  mill, 

11.  Pamp, 
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18.  Smut  mill, 
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16.  Biidges,  • 

16.  Wrench,  •  • 
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31.  Catting 
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Samuel  Nicolson, 
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Webeter  Herrick, 
Heniy  Direka, 
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Alexander  F.  Bean, 

W.  C.  dc  A.  Wheeler, 
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Farwel  H.  Hamilton* 

Henry  A.  Buck, 

George  Whitlook, 

Earl.  Trumboll, 

Jamea  Brett, 

David  Evans^ 

Lemuel  Gilbert,  • 

Stephen  J.  Gold, 

Charlea  O.  Wolpers, 

Elliot  Richaidaon, 

Clark  Lewia, 

T.  R.  Bailey  dc  E.  Rich. 

Nathaniel  F.  Hodges^ 

Oeoige  Page^ 

W.  W.  Calvert  dc  A.  Cmm 

Thomas  J.  Spear, 

Isaac  S.  Pendergaat, 

Joeeph  H.  Ward, 

Richard  M.  Cooeh, 

Charlea  P.  Foriiei^ 
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Catling  tfheet  metal,  dcc^ 

Spikes  and  nttib, 
.  Culling  lealhor  for  hone  coUer% 
.  'Working  and  prcomig  hotter, 
.  King  groove  spinner,  • 

.  Sola  bsdslead, 
.  Care  of  syphilis,  dce^ 
.  Meaaaie  for  liqoidi,    • 

•  Cooking  stove, 

•  Mill  for  floar,  • 
I.  Cotton  gin, 
t.  Speculum  ani, 
k.  MiU  for  eorn,  huk,  dcc^ 
>.  Saaat  mill, 
>•  Universal  mill,         • 
r«  Harpoon  for  whales, 
3.  Saw  mill  dogs,         • 
?.  Knobs  for  doors,  dcc^ 


0.  Catting  screws  on  rails  ofhedsteedsi 

1.  Manafadare  of  buttons^ 
*2.  IteTers  and  springs  for  wagona,  dcc^ 
i3.  Bumpers  and  springs  for  railroad  cars, 
i4.  PortaUe  saw  niill, 
>5.  Fire  arms, 
i6.  Propelling  ships,  dec 
17.  Planting  cotton  seeds, 
$8.  Grates  of  lime  kilns, 

Augts9i,  1641. 

1.  Distilling, 

2.  Tholes  of  scythe  snaths, 

3.  Hardening  steel, 

4.  Propelling  boats, 

6.  Covering  for  stove  pipe  flnes^ 
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WiUiam  Ballaid,  .               .             194 

Thomas  ParkinsMip  •               •        ib, 

Titos  D.  Gail,  •               •               ib, 

David  Hunter,    .  •               .105 

James  M.  Mesehatt^  •                              ib, 

Silas  Tharman,  •               .196 

JohnTongh,  •               •               ib. 

Mathew  Stewart,  Jr.,  197 

Andrew  D.  Worman,  •               •               ib. 

Lewis  G.  Stnrdevant,  •                       ib. 

Joseph  T.  Pitnej,  .             198 

Increase  Wilson,  ib. 

Samuel  Benti,  199 

James  Bogardos,  •                       ib* 

William  Carslejs,  .               .               ib. 

Linos  Yale,        .  .                     200 
G.  HotchUsB,  J.  A.  Davenport,  ^  J.  W. 

Qoin^,  •              •              lb. 

Joel  Thofnpeon,  .  •        ib. 

Thomas  Piosaer,  201 

ElihuRing,         •  .               .        ib. 

Fowler  M.  Ray,  .                               iK 

James  C.  Mayo,  •                      202 

CharlasLewis  Stanialan^  iU 

ElishaP.>^ldrich,  .               .      203 

R.  8.  Thomas,  •               .               ib. 

Wm.B.Hill,     .  •               .264 


Samoel  Oliver, 
S«  W.  Pox  dc  A*  Terry, 
Peny  Davii, 
Meredith  MaUary, 
Perry  Davis, 


6.  Conden8er,dccfor  supplying  steam  boilers,  Josephus  Echols, 


7.  Fnrnacesfor  warming  apartments, 
6.  Cabooses,  or  cooking  stoTes, 
9.  Wind  mill, 

10.  Cooking  stove, 
11. , 

12.  Locomotive  batteiy  for  harbor  defence, 

13.  Stovea, 

14.  Attaching  bottons  to  garments, 

15.  Smut  machine, 

16.  Cleaning  rice, 

17.  Hydrostatic  press  for  cottao,  dec,    . 

18.  MiU  (tones, 

19.  Venetian  shutten,  or  blinds, 

20.  Steelyard, 

21.  Raising  and  moving  buildings, 

22.  Moulds  for  preesing  glaas, 

)3.  Cut-off  valves  for  engines,  • 

34.  Pieventing  wheels  of  locomotifee 

sliding,  •  • 

35.  Spring  seata  for  saddles,  . 
26.  Folding  and  meaeurmg  doth,  . 

37.  Moitise  latch  Tor  doors,    . 

38.  Ctboooe,  or  cooking  stove, 

39.  Sel^ecting  feeders  for  steam  Inuleii^ 

30.  Rectifying  spirits,  • 

31.  Of  ens  fi>r  oookiognrtof es^  d^  • 


WilUam  A.  Shepherd 
Loftis  Wood,      . 
Perry  Davis, 
Samoel  L.  Chace, 

Prosper  Martin,  . 
Thomas  M.  Jones; 
Henry  8.  Poole, 
Jonas  Nolt, 
Daniel  H.  Southworth 
John  Houpt, 
Pendleton  Cheek, 
John  Hampoon^ 
EU  Willemin,     . 
Lewis  Pullman, 
Hiram  Dellaney, 
Horatio  Allen, 

Jordan  L.  Mott, » 
Thomas  Murdock, 
Joel  Spaulding,  • 
Leonard  Foster, 
Michael  Rocher, 
Ethan  Campbell, 
Augustus  V.  H.  Webb, 
Samuel  B.  Spaulding, 
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Booth,  J.  C,  and  M.  Boy^,  on  the  theory  of  saponification,  .                 ^ 
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Carpet  loom,  report  on  Calderhead*a  • 

—  tapestry,  •  •  •  • 
Carriages,  graduating  springs  fot^-paient 
Cement,  a  anbatitute  for  glue  and  caulking. 

Chemical  atatics  of  organiaed  beings,  by  M.  Dumas^  3S,89, 1'^V* 

Chimney  cape  and  Tentilators,  comparative  value  of  difierent  forma  of 
Chlorate  of  potaasa,  calcination  of  •  .  .       |f 

Chloratea  and  nitratea,  method  of  distinguishing  between  weak  aolatioos  of 
Civil  engineering,  Vignoles*  lectures  on  •     -  .  79,  U'l 

Coal,  remedy  for  the  spontaneoua  combustion  of 

Concrete,  YignoW  lectures  on     .  •  •       f 

Condensation  of  ateam  by  cold  air,  . 

Contortions  and  faults  in  the  strata  underneath  the  great  embankoMDt  aaoai  the 

Valley  of  the  Brent, 
Corroaion  and  oxidation,  proceas  for  protecting  iron  from  .  .  S06.r 

—  of  metals,  for  preventing— 'jDflrfen^  , 
Crane's  patent  for  anthracite  iron,  decision  of  the  Court  on 
Curves  of  large  radius,  mode  of  tracing,                 •                       . 
— — ,  napprt  on  Naglee's  railway  for  abort 

Daviea*  eUiptograph,  .  .       ^ 

Delawars,  mode  of  tradng  a  curve  of  large  radius,  adopted  in  the  aorvcy  of  ibe 

etale  of  .  .  .  ,: 

Downea*  United  States  ahnaoM,  for  1843,  notice  of  .  '        « 

Drawbridge,  report  on  suspeosion  railway  feny  and  •  ^  J| 

Dumas,  If.,  on  the  ehemicai  atatica  of  oiganixed  beings,  .  S3, 89,  ^^ 

Earle'a  proceas  for  preaerving  timber,         .                      .  J ' 

Eaithworfc,  Vignolea'  lectuiea  on  .                       .  .                    *       ^ 

Electric  depositions,  production  of  works  of  art  hj'^patent  .               JJ 

—  thermometer,  deacription  of  an  .  *  '« 
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EUett,  Jr.,  C,  cost  of  transportaaon  on  railroada,  .  .  mS38,30<»}K 
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Engines,  American  locomotive  .  ,  '  ^ 
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